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\ Milling Machine Feed Serew and Nut. 


I nnection with the discussion on the 
rt vivantages of feeding milling ma- 


the old way ” (against the motion of 
tter) or the new way (with the motion 
cutter) it will be remembered that sev 
ern ferent plans were shown for taking 


‘ the ** backlash” or lost motion in the 


be very light, as very little pressure is re 
quired to hold then ut to the screw 

It will be 
bearing also upon the question of the new 


noticed that this matter has a 
standard thread as a substitute for square 
recalled that Mr 
Bauer referred to the desirability of using in 


threads, and it will be 


concluded there was some gain derived in 


milling over other methods 

The tixture, Figs. 1 and 2, consisted of a 
framework clamped to overhanging arm 
with a collar fitted to arbor, carrying a gear 
that meshed with a train inclosed in an arm 


reaching out at right angles to spindle of 








rew and nut. We are enabled to | \ 
herewith engravings made from — om — “yg” 
W ¢ drawings of ascrew and nut that y (/ | 
were applied to a No. 1 Brown & Sharpe “x Kocaad Kasaan: Koad = aN mame 

sal machine used for tool making, and Fig. 7 . = | 
wl enable the machine to be fed in either ——> ——7 mee 
il! is the operator may choose This vee | } 
min isin the tool room of The Warder Fig. 35 = american M Nee ill 
Bu & Glessner Co., at Springtield Fig. 6 
Oh nd the improved nut and screw were : 

d by Mr. Chas . 
A. Bauer, general man 3 R D 
aver of the establish : ae ae KKK | x 
ment They work Lf : \ - ky 
perfectly, the motion AW \\\\\\\ 1 = \ \ 
being smooth, without RQ TN | _ | enanon 
- SSIV¢ ig ps "Ts } =F 
absolutely rigid so Tar — 
as end play is con- ‘ = A 

. co 


Regarding the draw 
ing forwarded to us, Fig. 4 
Mr. Bauer writes : 

Inclosed find blue 
print of rough sketch showing the screw 
and nut 

Fig. 1 is a section showing the collar 

end of the screw and nut. A represents the 
saddle for slide; Bis a cap screwed firmly to 


this saddle, with C forming the lower portion 


which is forced up against the collar by the 
spring as shown. 
Fig. 2 is a section of the nut held to 


gether by the crescent-shaped spring f as 


Fig. 3 is the crescent spring removed 
from the nut. 
Fig. 4is an end view of the collar end 


of the saddle showing the bearing 
for the collar end of the screw. 
Figs. 5 and 6 show another 


form of nut in which the wear is 


taken up in the same direction as oe | Fig. 3 
» ~~ 
at the collar end of the screw. hae - 
Fig. 7 is an enlarged view fC i To Machine Spind! 
. . > o achtine - pe ne ¢ 
showing the proportion of the Fig. 1 
threads with clearance or allowance 4 
for eur 
The style of nut that we use Rs To Spiral Head 
° ° 3 4 
here on our machines is the same 3 | A manana ol 
as Fig. 2, but, no doubt, Fig. 5 Ms \\\\\\ 
" Pons 





Would answer fully as well. 

The guide pins, as shown in 
Fig. 2, may not be-absolutely neces 
Sury, but we put them in our 
huts here, as they were a help to 
Us In threading, and for that reason 


Fig. I 


MILLING MACHINE FEED SCREW AND Nv' 


some cases a thread of such anangle as to 
make asplit nut used uponit easy to open and 
yet not be forced open by legitimate working 
stresses 
en 
Attachments and Conveniences for Mill 
ing Machines—III. 
By WARREN E. WILLIS 

In a large manufacturing establishment 
employing several hundred hands on electri¢ 
milling machine of the 


motors, a heavy 


Universal variety, with overhanging arm 





We have shown them on_ this 


drawing.” 

ihe arrangement seems to be 
all that one could desire; in fact, it 
it perfect so far as taking up 
the wear of the nut 
cerned, 


and screw is con- 
The side angle of the threads and 
Collars should be from 10 to 12 degrees. 


Th we made here have 10 degrees, but 12 
might be better. With this style of mut and 
col no backlash should be perceptible. 
Th pring for holding the nut together can 


Fig. 2 
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ATTACHMENTS AND CONVENTE 


was used for cutting key-ways in large motor 
gears up to a 3-inch hole, with hub, perhaps, 
5 inches long. 

As it is not reasonable to suppose a con- 
cern abundantly able to have the best appli- 
ances for doing work, would adopt a make- 
shift for a permanent service, it must be 


commana TY NN 


machine, parallel with bed. carrying at 
extremity a cutter of the desired width of 
slot, made with peculiar shaped teeth, for 
the purpose of being driven by last gear 
in train 

Compressed air being available, a strong 
current was introduced to carry away dust 
chips, ete., so that no clogging occurred to 
interfere with the gearing 

This is another illustration of the bene 


ficial use of strong air currents in’ place of 
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Machine Bed 
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Fig. + 


ENCES FOR MILLING MACHINES. 


the usual equipment of brushes for cleaning 
machinery and benches. <A_ flexible tube, 
with 
duty in a highly manner; a 
thoroughly rule, 
and the escaping air, drawn from the top 
of the building, kept the work room free 


suitable connections, performed the 


satisfactory 
being the 


clean place 
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from dust, to the great comfort of the 
hands 

Having at one time a considerable num 
ber of «ylinders to graduate along their 
length, so that a screw of 40 pitch, having 
connections similar to a micrometer, would 
register .OOL, caused to be used what is 
believed to be a new scheme for the purpose 

Not being aware of any devices employed 
for work of this kind, and certainly not 
possessing anything that seemed likely to do 
the job satisfactorily, as to speed and ac 
curacy, recourse was had to the milling 
machine 

The cylinders or tubes were of steel, 2 
inches long, three-quarters in diameter, with 
a hole 4 inch entirely through 

A fixture was made of a block of cast 
iron, bored to tit the evlinders milled square 
on sides with bore, 
fitted to vise jaws and 
eut so as to expose 
the top of tubes to 
operate on in direction 
of length: a stop was 
arranged so that all 
would come alike, and 
after sawing the block 
nearly through a slight 
pressure between jaws 
sufficed to hold the 
pieces securely with 

out distigurement or 

distortion, A steel blank, very 


annealed, was made .8 inch thick, 


carefully 
25-inch 
hole, and turned concave with a radius of 
$75 inch, so that the smallest diameter 
in center of blank—should be 


the circumference — of 


63635 inch ; 
Which closely ap 
proaches 2 inches 

This blank 
projecting 80 teeth, brought up to a sharp 


edge, 


Was then cut so as to leave 


With an acute angled cutter, about 
30 degrees, of such a diameter that the pro 
jections remaining were of even thickness, 
Fig. 3; the length of lines was adjusted by 
removing the portions not desired 

When tempered it became in fact a knurl, 
Which in use was mounted on a short, stiff 
arbor in spindle of machine, and was free to 
revolve thereon in connection with a drum 
arranged beside it, around which was wound 
a cord, having a weight attached in such a 
manner that it 


would return to 


starting point after running over 
the work. The depth of impression 
was readily obtained by adjustment 
of machine. 

It will be seen that the operation 
coald be very rapidly performed, 
and, provided the knurl to be accu 
rately spaced, the results should 
be satisfactory, and in actual opera- 
found that 
standing the chances of alterations 


tion it was notwith- 
in hardening, the work performed 
compared very favorably with the 
— output by other processes. 
The illustration shows a method 
of making small worm gears in 
which they are caused to revolve 
in proper relation to the hob, but inde- 
pendent of it. 

Experience in permitting the hob to do 
the turning, as well as the cutting, proving 
rather unsatisfactory, something in the way 
of securing better results was devised. 

The gears were of phosphor bronze, about 
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24 inches in diameter, + inch face, with a web 
finch thick, 


close torim in order to prevent springing 


which necessitated a support 


and consequent ruin, Although this fixture 
attached lathe, it 
equally well applied to the milling machine 
i casting fitted to slide of lathe 
tool block 


having a recess in top inclosing three gears 


is shown as to a ean be 


It consists of 


carriage in the usual 


place of 


Resting on this base is a plate carrying 
two disks, on top of which are the master 
worm gear and blank to be cut, both of 
which are connected to their respective 


gears below by a stud keyed to disk and cor 
responding gear ; this top plate swiveled on 
a central stud, passing though the inter 
mediate gear and securing the whole to base. 
mounted on centers car 
hob at the 
other, and the hob being made with machine 


A shaft or arbor 


ried a worm at one end and a 
relieved teeth, easily cut the spaces without 
previous nicking. 

In operation the master worm gear being 
brought into position so as to engage with 
the worm, rotation was imparted to the gear 
blank ; the hob 


by the screw, caused the teeth to be cut in 


which being forced against 


a rapid manner as compared to the former 
process of nicking and hobbing. 

Along with the gears made on the hobbing 
fixture were required worms to drive them, 
and these worms were an inch and a quarter 
in diameter, of double pitch, lead four to the 
inch, and made of machinery steel 

So the 
lathe that it| was finally decided to reverse 


troublesome were these to cut in 


the usual order of things, and cut them, or 
at the 


machine, hence the design as given 


least rough them out, in milling 


On an ordinary milling arbor were placed 


two formed cutters, of the shape of the 
desired thread, the distance apart being 


equal to the pitch 

The spiral head placed on the machine, 
facing spindle, at the angle of pitch, was 
provided with a special arbor of the diameter 
of the hole in worm blank, arranged to carry 
a master worm with the blank and a spring 
between nut on end of arbor and work. 

An angle plate was fitted to act as a fixed 
nut, in the 
was bolted to the bed of machine (see Fig. 4). 


which master worm ran, and 


Upon revolving the head, the work being. 
forced forward on arbor at the rate of pitch, 


the worms were roughed through at: ne cut. 
The appearance of the work was_ not 


smooth enough to be considered finished, as 
of 
smooth surface resulted 


a succession small facets instead of a 

Very similar in effect was a milling attach 
ment applied to a lathe long ago for cutting 
‘V” threads, and which was given up as 
the stock to be ed a small 
amount, comparatively, and the re-handling 
to in the 


however, in the present case 


remo was but 


proved more costly than finish 

ordinary way ; 

a considerable saving of time resulted. 
" —— 


A New Throttling High-speed Engine. 


At the New York meeting (December, 


1894) of the A. S. M. E., Mr. Charles T. 
Porter presented papers on a new high 
speed engine, the following being abstracts 
of the main features of the papers most 


likely to interest our readers : 

Theoretically, the regulation of the speed 
of steam engines by the automatic variation 
of the point of cut-off has a decided advan 
tage, in respect to economy, over the method 
of throttling from any point of cut-off what 
When this added the 
feature of regulation at the point of admis 


ever. to there is 
sion to the cylinder, it is no wonder that the 
system of automatic variable expansion, in 
one or the other of its two forms, as operated 
by a detachable or by a positive motion 
valve gear, should have come, as it has done, 
into well nigh universal use, on stationary 
engines which aim at economy. 

Engineers are now alive to the fact that 
the variable cut-off system, admitting the 
full boiler pressure to the cylinder, requir 
ing the internal surfaces, at the commence 
ment of each stroke, to be reheated by the 
entering steam, from the temperature of the 
exhaust up to that of the boiler, and then 
filling the waste room with steam of full 
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the conditions for the 


greatest loss of heat and waste, also, of the 


density, presents 
uncondensed steam 
As the steam is cut off earlier and earlier, 
the percentage of loss from both these causes 
obviously increases. It is true that less heat 
is transformed into work, and more of this 
is supplied by heat set free on expansion, 
but the difference between these at different 
points of cut-off is comparatively insignifi 
cant 
the 


that, in 


judgment of prominent builders of variable 


These losses are so serious 
expansion engines, at very early cut-off the 
steam lost from the first cause alone ‘is in 
They 
ure much reduced by expanding through 
Indeed, the 


high pressures now coming into use 


excess of that usefully employed.” 
two or more cylinders. 


with so much advantage, could not 


be successfully worked in a single 
cylinder, chiefly on account of the 
enormous losses which would be suf 
fered from these two causes. . 
that 


opening presented itself for a large 


It has appeared to me an 
improvement in the direction of econ 
omy, by employing a fixed point of 
cut-off, suitably selected, and regu- 


lating by means of a throttling gov 


governor were combined with a large steam 


I do not The 
engine has no steam chest, only the necessary 


chest ; therefore, use these. 


pipe connection. I have also devised a form 
of that 
These two features give the closest possible 


governor is entirely frictionless. 


regulation. Unless the fall of resistance be 
very great and sudden, the piston will not, 
during even a single stroke, receive an ex 
cess of pressure, above that which is neces 
sary to produce action in a frictionless gov 
ernor. This will be an advance in regula 
tion. 

A second objection may be that the steam 
The diagrams (Figs. 1 


and 2) show that thisis not likely to be the case 


will be wire-drawn. 


A third objection will be want of range. 





ernor; thus avoiding early cut-off 
entirely. There can, I think, be no 
doubt that, although the theoretical’ 





gain by cutting off earlier is con- 











siderable, this is outweighed many 








the increase in the 


evlinder condensation 


times over by 


losses from 
and waste room, ; 

A fixed point of cut-off is also 
to the of 
The volume of steam 
the 
cylinder is a constant volume. 


better adapted system 
compounding. 
exhausted from high-pressure 
It is 
clearly necessary to the proper manip 
ulation of the steam, that the volume 
or capacity of the receiving cylinder, 
up to the point of cut-off, shall be 
equal to this, and shall be constant. 


The fixed cut-off enables this require 








ment to be complied with. A variable 








cut-off on the receiving 





cylinder L 











renders such a compliance impossible. = 





The volume in this cylinder, up to 





Fig. 1. 





ey 


Fig. 2. 
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the moving point of cut-off, may be two or 
three times too large, or it may be an indefi- 
nite number of times too small. It is clear 
‘that if the cut-off had 


already in common use, nothing so unsuit- 


variable not been 


able would ever have been devised for this 
purpose, 

It remains to notice objections to this 
system which will naturally suggest them- 
selves, and which must be shown not to be 
well founded, if the system is to be received 
with favor. 

The first will be that the throttling engine 
will not regulate so closely as much of the 
This 
objection would be well taken if a sluggish 


service of the present day requires. 


THROTTLING HIGH-SPEED ENGINE. 


This, if 1t existed, would be serious, render- 
ing the engine unsuitable for many impor- 
tant uses. But it does not exist. The valves 
are actuated by a cam, which may be made 
of a form cutting off at any desired point 
up to three-fourths of the stroke, although 
I apprehend that five-eighths is as late as 
will ever be employed. Let it now be re- 
in the manner 
I should, for such a 


requirement, use a cam cutting off, say, at 


quired to combine best 


economy and range. 


.385 of the stroke in each cylinder of a series. 
This will give, theoretically, 2.8 


foo 


eXpansions 
in one cylinder, about 8 expansions in a 


compound engine, and 22 expansions in a 
triple-expansion engine. The cam motion 
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enables, as will be shown in another pa 
about 80 per cent. of the theoretical ex; 
These 


pansions are enough for the best econom) 


sion to be realized in practice. 


non-condensing and condensing engines 


spectively. The range is from the ly 
pressure, say, 150 pounds gauge press 
following .85 of the stroke in the hi 


pressure cylinder, down to 0. The poin 
cut-off is as late 


It cannot be made later with 


as is consistent w 


economy. 
sacrificing, in a greater or lesser degre« 


gain from expansion. So the engine 


ample range and ample expansion, wl 
avoiding an earlier cut-off than .35 of 


stroke. 

The limitations which are imposed by 
eccentric on the movements of the valves 
steam engines have always been to engine: 

In the liber 
serious of th 
the 
for exhausti) 


a matter of extreme regret. 
the 
limitations are avoided, but at 


ing valve gear most 


ha 
cost 


separate ports and valves 


and of restriction toa slow rotative spec 


Positive motion valve gear must be employ 
at 
speeds, and in these engines, unless the co: 


on engines which are run high rotati 
plication is introduced of independent « 
off valves operated by a separate eccentr 
or of an independent exhaust, all these lin 
ations of the valve motion have to be si 
mitted to. 

But are we really shut up to the ecc 
tric? Cannot any better means be found 


to be here described is presented as affor 


imparting motion to the valves? 


ing a practical solution of this problem 
far at least as relates to stationary, non 
versible engines. Its application to reve 
ble engines has not yet been considered, | 
it is not thought to present any serious d 
culty. 

The term strike 


will at first 


gineers in a manner not especially favorab 


‘‘cam”’ 


One of large experience, after witnessi: 


the operation of this cam, seeing it to be 
different from all that in his mind was as 
ciated with the that it 
not a cam, and ought to be 
It is, 
name for it. 

In presenting this cam, I will first s 
what it afterwards 
scription of it and of the method by 


word, insisted 


not called 


however, a cam; there is no ot! 


does, and give a 
wh 
it is developed. 

Its use is as follows: 

First.—It imparts to the valves an 0} 
ing movement, for steam admission, whi 
cutting off at two-tenths of the strok: 
three and one-third times larger than t 
given by an eccentric of the same thr 
of diminishes 
the point of cut-off is carried later, Cutt 
off at four-tenths of the stroke, the open 
made by the cam for admission is twic 


This advantage, course, 


wide as that made by the eccentric. 
Second.—It permits the expansion to ¢ 

tinue, in all cases, to eleven-twelfths of 

stroke, compression taking place at the sa 


point of the return stroke. These poi 
may be varied somewhat, by giving 


The effec 
a small amount of exhaust lapis shown in 


haust lead or lap to the valves, 


diagrams taken by Professor Denton. 

Third.—It compensates for the inequ 
ties in piston motion which are produced 
the angular vibration of the connecting r 
making the point of cut-off the same on 
opposite strokes, and giving at the back « 
of the cylinder the vreater lead, and wi 
opening for admission, which are requ 
by the more rapid motion of the pistor 
that end of its stroke. 

As x2 consequence of the larger open 
the cam enables perfect steam distribu 
to be made, at high piston speed, by thi 
of comparatively small valves, the s 
valve performing the functions of admiss 
cut-off 
opening-for admission, and a single oper 


and release, and making a si! 


for release. This gives extreme simpli 
of construction. This simplicity enables 
waste room to be reduced to from ont 
one-half per cent. to two per cent. of 
piston displacement, for a piston trave 
seven* hundred and fifty feet per min 
The manner in which this reduction of w 
room is effected will be described in « 
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g paper In all the above respects the 
of the cam seems to leave nothing to 
red 
hief value of the cam will appear in 
n compound and triple-expansion 
lhe eccentric is utterly unadapted 
requirements of high grades of ex 
It is really surprising to observe 
the the 
waste room, with the early re 
the 
ree of expansion that is obtainable in 


in extent combination of 

iru 

mpelled by eccentric, reduces 
three cylinders. 

s exhibited in the accompanying dia 
Fig. 3). 


ressure 


In these, steam of 160 pounds 
cut off at .2, 
the stroke, expanded, the former in 
The 

fall of 
The 


is shown and at 
{ the latter in three cylinders. 
drawn without 
the 


without lap or 


| s ure 


any 


between cylinders ex 


ead 
fhe full line diagrams represent ideal ex 


ysion, continued to the end of the stroke, 


witl waste room. In the first of these, 
th ninal pressure is 6.4 pounds, the 
im of expansions is 25, and the propor 

f the cylinders are 1 and 5. In the 
second, the terminal pressure is 6.847 pounds, 
the nber of expansions is 23.37, and the 


tions of the cylinders are 1, 2.86, and 


S16 

I") iter dotted diagrams represent ex 

1 With seven per cent. of waste room, 

which is probably less than the average 
mount in high-speed engines, and the re 
leas s made by the eccentric, namely, at 
rah he stroke for .2 cut-off, and at .8 of 
the s ke for .85 cut-off 

In vue first of these diagrams, the terminal 
press) .e is 18.75 pounds, the number of 
expansions is 8.538, and the proportions of 
the cylinders are 1 and 2.94. In the second 
liagram, the terminal pressure is 18 pounds, 
the number of expansions is 8.88, and the 
proportions of the cylinders are 1, 2.08, and 
1325. The expansions obtained are, in the 
first case, 834 per cent., and in the second, 
38 per cent. of the theoretical, and this is 
the ry best that can be done 

It will be asked, How, then, is so low a 


terminal pressure reached in practice? The 
terminal pressure is arbitrarily fixed by the 
size of the low-pressure cylinder. There 
ire two Ways besides expansion for getting 
down to a low terminal, namely, by fall of 
pressure before cut-off, known as wire 
drawit ind by fall of pressure between 
the cylinders. Measurement of the = dia 
grams Will show, in all) cases, no useful 
effect obtained beyond that got from 8.53 


nd 8.88 expansions, in these two cases, but, 


the contrary, less than this, by the 
mount of steam condensed on entering the 
second and third cylinders. 

Except as partially relieved by independ 
ent cut-off valves, or by an independent 
exhaust, as in the Porter-Allen engine, the 


high-speed engine has, in its application to 


compounding, had to struggle under the 
Crushing load of this loss up to the present 
time ind in the Porter-Allen engine, I 
found the waste room alone, which amounted 
fo about seven per cent., to be fatal to any 
high legree of economy in compounding. 
Oby isly, expansion very nearly to the 
end the stroke must be joined to very 
sm aste room for the attainment of the 
best results 

The inner dotted diagrams represent the 
ipproximation to the theoretical that is 


d by carrying the expansion to eleven 
twelfths of the stroke, with two per cent. of 


room, as given by the cam. 


In the first of these diagrams, the terminal 
Pressure is 8.75 pounds, the number of ex 
par sis 18.28, and the proportions of the 
cy ers are Land 4.3. In the second dia 
fram, the terminal pressure is 10 pounds, 
th mber of expansions is 16, and the 
Proportions of the cylinders are 1, 2.54, and 
6.4 

By viving to the exhaust the lap that is 
shy in the diagrams taken by Professor 
Denton, the number of expansions is in 
freascd, in the compound diagrams, to 20.6, 
and the triple-expansion diagrams to 18, 


Whi ire , and 


This is the 


, respectively, 82.4 per cent 
‘* per cent. of the theoretical. 
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The 
cent. of 


real capacity of this system 
cut-off, 77 


gain is, 
the 
theoretical expansion, in place of 38 per cent 

the 
place of 34 per cent 


in the later 


yp r 


and in earlier, cut-off 82.4 per cent., in 


The theoretical compression curves 


ure 


shown on these diagrams. These cannot be 


approximated in practice, because the con 
densing point in the temperature of thi 
steam rises with the compression. These 


curves have ho effect on the ( X pansion 
Having thus described its uses, I will now 


proceed to a dese ription of the cam Its form 








Cams FoR Hieu 


the 
Its outline 


and arrangement are shown in accom 
panying views (Figs. 4, 5 and 6). 
be olf at 


point, up to three-fourths of the strok« 


may varied, so as to cut iny fixed 


Two 


diagrams are exhibited, one showing a cam 
cutting off at two-tenths of the stroke, and 
the other a cam cutting off at four-tenths of 
the stroke, both having a throw of tive 
inches. On these diagrams, the outer cam 
is the real or ideal cam, passing through the 
axis of the roller, as shown. The descrip 


tion refers to this cam only The inner cam 
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compression on the foravard and backward 
strokes succeed one another is thes points 
con to coincice with the iXIs ol the 
roller 

The manner in which these cams are pro 
duced is as follows \ master cam is © ! 
i dividing machine to the tigures in the 
table. Working cams are cast in a ch very 
nearly to the correct form Phev are th 
eround with a wheel, the dian Which 
is about the same as that of the roller Phi 
carriage supporting the spindle of the grind 
ing Wheel has a cross traverse in the lathe 
ind is made to follow th contour of the 
master cam, which is keyed on the mandrel 


on which the cam is ground, and so revolves 


with it between the lathe centers In this 
a a 
t xT) we 1 
“ yy =" 


NA 
x 
£4) 
Lead 3 b St 
Cea.Line 
¥ t 
F 4 
+ 2 THA \y 
 * yy” ¢. 
= . ye . 
< 
a5 + % 
& is © 
SPEED THROTTLING ENGINES 
way the cams are finished expeditiously and 
accurately 
—— ope — 
Machine Shop Milling Practice—XIX. 


By Horace L. ARNOLD 


| have received from Winthrop Ingersoll 


president and general manager of the In 
versoll Milling Machine Co i letter, in 
whic hh he Sauvs 


Your article in the AMERICAN MACHINIS' 




















Bi 
tal ; 
, r. 4 Fig. 104 Table travels 2? ft. per min, 
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is the working cam, impinging against the 
surface of the roller. 

The cam revolves in the direction indi 
is the 


path of the highest point, the inner circle 


cated by the arrow. The outer circle 
the path of the lowest point, the intermediate 
circle the path of the points of release and 
compression, and the short ares are the paths 
The 


events numbered one to eight, namely: ad 


of the points of admission and cut-off. 


mission, full opening, cut-off and release and 


of January 24th has done us an injustice as 
to the feed of our machines 

When IT was at the Watts-Campbell Co. 
shops, some three or four months ago. | told 
Mr. Young at that time that he would never 
be able to get any satisfactory feed out of 
the milling machine until he bought a {-inch 
round solid belt, and put it on in place ot 
the $-inch rope, which he was then using 
He said he would do this, but evidently has 
not given it his attention, from your article 

In place of the shive being turned out to 
an angle of 
side, it is turned to 22 degrees or 44 degrees, 


60 degrees or 30 degrees on a 
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as you will see from the inclosed blue print 


taken from our working drawings 


We also want to call your attention to the 
fact that we furnish a plunger which holds 
the pawl in place, when it is either driving 
the shive whee from the back year shaft, or 
the cone 

You state in your article that we had no 
means of holding this pawl in position, and 
that on the highest speed it would work out 

wvernor lik You are in error about these 
Two | ints, and if Mr. Young, of the Watts 


( mpbell Co 


solid 


will purchase a 3-inch round 
belt, he can demonstrate for himself, 
u also, that this feed belt will pull the 
fastest feed, 5 inches a minute, with a cut 
36 inches wide and { inch d ep We have 
done this regularly, and can do it again 

If there is no plunger in the pawl of the 
machine at Watts-Campbell’s, it must have 
lost out It was furnished you will see 
by our working drawings 
I wish that you would make 
this correction in your next 
irticle in) the AMERICAN 
MACHINIS1 

Regarding particulars of 
the cut which produced chips 


as 


7 we sent you, will say that 
© Opraing, we were trying a new form 
of tooth, and had a cutter 6 

rr) . - . 
inches in diameter with one 
> row of teeth spirally uCTOSS 
y ] Centre Line the face, and once around 
7 lead the cutter, which was 6 inches 
wide The se teeth overlapped 
so that they left no tin on 
the work Revolutions 82, 
6 Release & diameter 6 inches, feed 47 
ae inches per minute. There 
was a revolution mark on the 
work, but there naturally 
would be as we had only one 
row of teeth in this cutter 
As stated above, this was 
simply to test the teeth, and 
mn re vul iP prin tice we would 
have in this size cutter six rows of teeth 
We sent the chips to you to show you 
What a cutter would stand running on this 
work as we did for more than eight hours 


continuously 
1 can, perhaps, explain the matter in no 


better way than by giving here my reply, 
Which was as follows 


Replying to your esteemed favor of the 


29th ult., | would say that Twas not aware 
until this time that the rope drive of the 
feed of your 86-inch milling machine was 


not approved by you Had | known that 
you advised a round leather belt, [ should 
have given that) fact) prominence in- the 


article to Which you refer 

The need of some device to hold the pawl 
in position was apparent in the use of the 
machine at Watts-Campbell’s, but there was 
nothing in place to hold the pawl, and as the 
machine was not taken apart IT failed to 
notice the seat for the pawl Upon my re 
turn from Watts-Campbell’s, [examined the 
drawings and failed to find any suggestion 
pawlholding member; since reading 
vour letter LT have examined all of the draw 
ings now in my possession, and am still un 
able to find the pawl plunger you mention, 
Some of the prints are in the hands of the 
engraver, and the pawl plunger may be 
shown on those drawings 

In regard to the angle of the shive groove 
Tmay state that IT cut a template (pine) to 
the groove myself, which L inclose to you; 
you will see by the markings on the edge 
that it is not much astray. If you will put 
iton the drawing board you will find that 
the angle is 60 degrees, | think. Ido not 
mean to make any mistakes in these matters 
of fact, and if | do fall inte error it is not 
from want of care on my part 

Lam glad to know the particulars of the 
cut which produced the chips you sent | 
have had them photographed and will re 
produce them in the AMERICAN MACHINIST 
fullsize. [think you are in error in saying 
the finished surface showed a‘ revolution ” 
mark; L think the mark was a teoth mark, 
not a “‘revolution mark,” in the sense in 
Which the term is commonly used, although 
with a single tooth mill the tooth mark and 
revolution mark are spaced the same, as 
there is but one tooth to one revolution; but 
a ‘revolution mark” with mill 


olin 


your us 
described) (with one spiral row of teeth) 
should) appear in the form of a_ straight 
longitudinal crown or dish in the surface 
produced, You will at once see that the 


‘revolution mark” is due to one side of the 
mill cutting deeper than the other side; with 
a single row of teeth this would produce a 
surface the cross-section of which would be 
either a hollow or a round: if the middle of 
the mill and the middle of the work coin 
cided, then if the mill made the deep cut in 
the middle the of the work 
would show a hollow curve: if the middle of 
the mill cut shallow and the ends made the 
deep cut, then the work would have a 
crowning section. Lo am quite sure about 
this, as I have seen a surface produced by 
almost as rapid a feed per tooth as the cut 
you specify, and there was no revolution 
mark whatever in the finished surface; 
there was, instead, a distinct tooth mark 


Cross-Section 
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nieasuring exactly the same as the per tooth 
feed 

Regretting that I should have seemed even 
fora moment to have dealt carelessly or un 
fairly with your work 


































The particulars stated by Mr. Ingersoll 


would give the mill which cut the chips 


shown in Fig 103 i 152 per tooth feed 


82 
since there is but one tooth to one revolution 


of the mill. If this statement of feed per 


minute and mil) 
revolutions per min 
ute is correct, this 
is the largest cut 
that is, the thickest 
chip, I have ever 
known a mill tooth 
to cut I doubt the 


correctness of the 








elements given of 
this cut. I think 


tal lenyth 197, : . Fig. 105. 
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grinding, nor does he-state the depth of cut 
and possibly the depth of cut was so small 
Say 7’, inch or so, as to account for the thin 
ness of the chips with a feed of 4 inch per 
tooth. Every clement of a mill cut must be 
given to make the cut available as a refer 
ence, and although I asked Mr. Ingersoll for 
full particulars, and he doubtless intended to 
vive full particulars, he failed to state th 
depth of cut, which is an important element 


of mill performance 
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Less than two years since those who 


had the most experience were building 
milling machines based on the old practice 
and using mainly small per tooth feeds of 
from yj, inch to yy5q inch per tooth; with 
these small per tooth feeds the mill becomes 
in effect a single tooth cutter, as is proved 
by the persistence of the ‘‘revolution mark 
in the milled surface, and by other proof 
which is beyond question Sut us soon as 
the feed is increased to such an extent as to 
make each tooth carry a cut, which can only 
occur When the /east resistance of the cut ex 


ceeds the power needed to twist the mill ar 


bor or bend the mill arbor support, or it 
some way vary the normal relative positions 
of the mill and its work the revolution mark 


disappears. The spring impulse must be a 











that either there 



































were more revolu 
tions or less feed: 
I have seen chips 
made with 4'5 inch 
per tooth feed, and 
they were very 
much coarser and 
thicker than those 
shown in the en- 
graving, Fig. 103. 
It is possible that 
there may have 
been some slip in 
the friction drive 
of the feed which 
deceived Mr. Inger 
soll or the work 
man who had this 
cut in charge. | 
do not doubt the 
strength of the 
tooth of the Inger 
soll mill. I have 
seen one of those 
teeth take a good 
big chip at the start 
of a cut, and take 
it easily and safely, 
but the chips seem 
to me too thin to 
have been made 
with nearly ys inch 
feed per tooth. 
Chips made with 
ys inch per tooth 
feed were of alto 
gether a different 
appearance; still, I 
may be wrong, and Mr. Ingersoll right in 
stating that the feed was 4f inches to82 turns 
of a single tooth, which would give, of 

43 


course, per tooth or per turn, as there 


was but one tooth in the mill. No matter 
what the feed was per tooth these chips from 
which this photograph was taken are the 
best I have seen made by any continued mill 
cut. Lhave no doubt of the ability of this 
mill to run eight consecutive hours for once 
grinding on a cut x inch deep, though Mr. 
Ingersoll does ‘not state the frequency of 















Fig.106 A 








MACHINE Suop MILLING. 


It has long been a belief of my own that a 
cutting tool was a cutting tool, no matter 
Whether it was a single tool in the tool post 
of a planer or one of 20 or 30 mill teeth on a 
mill in a milling machine, and that, provided 
the single tool and each tool of a group of 
many tools all had the same face angle, the 
same Clearance angle, and the same surface 
speed of cut on the stock, then the one tooth 
should be able to take as large a chip as the 
other, provided the work and the cutting 
tools were equally well supported in each 
instance. 





factor because mills do not make a uniform 
chip when they are so very nearly round 
that the chips should vary but very slightly 
from absolute uniformity; hence the mill 
must, it seems to me, surely revolve at dif 
ferent speeds at different parts of its revolu 
tion, and this difference in speed is an alter 
nate race and reduction caused by the spring 
of the machine. It is certain that as soon as 
the feed passes a certain limit every tooth 
begins to take an equal or very nearly equal 
chip, and the revolution mark disappears, 
and instead a tooth mark comes on the work 
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which measures exactly the same as the | 
tooth feed There is no doubt in my o 
mind that milling machines are now, e\ 
the heaviest of them, far too light, and th 
milling machine feeds are now very mu 
too fine, even the coarsest of them, to enal 
the possibilitic s of milling to be realized 

seems absurd to say that similar tools v 
sometimes take a chip ;y inch thick 

other times only ;}, inch thick as the « 
treme limit of possible effect in the sar 
metal and at the same surface speed \ 
that is what we do say, in effect, when 

5 in 


l 6 


put ,/; inch feed on a planer tool and , 
feed on a mi'ling machine tooth, and clai 
that the mill tooth is carrying all it ev 
carry. 

Of course the converse of this conclusio 
that a single tooth mill can do the wo 
done by the multi-tooth mill with the pr 
ent too small feeds, must be true if my pr 


vious proposition, that the work of ever 


mill is done by one most effective tooth 


true. This experiment at the Ingers 


shops would seem to bear out such an ass¢ 
tion, taken at its broadest ; here we have 
single-tooth mill running eight consecutiy 
hours at a ,°s inch feed with success. Agair 
I suppose every tool maker has many tim 
made asingle tooth cutter or “fly” cutt 
for some special job, and used it in the mi 
ing machine at regular mill speeds ar 


feeds, and obtained just as good work as | 


would expect from a mill making the san 





Fig. 104. 





cut, or even a smoother surface than bh 


would expect the mill to give. 


Mr. Ingersoll writes that his 6-inch 32 


revolution mill will have ‘‘in regular pra‘ 
tice” six rows of teeth; now suppose ea 
of these six rows of teeth should have tl 
same feed as the one row of teeth, I think 
am correct in saying that a mill cut ma 
with a 6-tooth mill 6 inches diameter cou! 
be @ inch deep before the power need 
to drive the mill would be more than twit 
that required to drive a single tooth cutt 
with the same feed, and 2 inch is abo 
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depth of finishing 
sizes ; if 
effect 
$i inches 
feed 
me labor on each individual mill tooth 
eight 
experimental single 


the medium 
m work of 
then twice 
pindle 


er minute, 


moderate this is 
the 


vive instead of 


rotating on the 
would 
6x 44° = 29} with 


for hours of con 
the 


To take such a cut might 


s sustained 
s work 
mill teeth. 
a larger 
teeth, the 

r stiffness, 


by 


mill diameter and more 
vive 
the 

depth limit before more than two 
yuld be in the 
wht require more mill arbor and more 
but 


when 


increased diameter to 


which would reduce 


action at same time, 


What would 


the 


e upright metal, 


in this to hinder, result 
vw a sixfold production of work ? 
| int of fact, 2 


$ come up to limit of extreme 


9} inches feed per minute 
prac 
and I believe the Ingersoll machine 


will rry 30 inches feed with a cut of 
ch or 4 inch in cast-iron, now, as it 
etal just as well as it will carry 4] inches 
fou the arbor drive will turn the mill 
| the framing is heavy enough to 
su t the 80-inch feed for six rows of 
teeth, only two of which are in action at the 
same time. Mr. Ingersoll says the teeth 
will stand the 8 inch cut safely, and I do 
0 ibt his statement. 
Completing the principal details of the 
Ingersoll 86-inch machine, Fig. 104 is a 


working plan of the table feed and quick 


return action, which is readily understood 
from what has gone before. Fig. 105 is a 
vo elevation of the gear between the 
main driving cone and the upright splined 
shaft which transmits the milling spindle 
arive In connection with the drawings 
previously given, Figs. 104 and 105 furnish 
th principal features of the construction of 
the Inversoll 36-inch milling machine 

Fi. 106 shows Mr. J. B. Crocker’s im 
provements in spindle and feed-driving 


mechanism for machine tools, which is con 
by the Ingersoll ee 

the ‘aring and 
ranged on the 36-inch nce ly the 
lies in the latch B, at D ina slot or 


seat in the feed pinion A. The latch B may 


This isa 


section of back g cone as 


novelty 


pivoted 


latch the feed pinion A to the cone shaft S 
by falling into the spline A, or it may be 
turned to clear the cut A’, and lock the feed 
pinion A to the cone H by falling into one 
of the seats 0 C cutin the driving cone hub. 
This gives the feed pinion A double the 


feed 
if secured to either 


rate which it 
S or HT only. 


number of changes of 


would have 


In Fi 106a the more common American 
irrangement of back gearing is shown, and 
the latch B is not pivoted, but adjustably 


secured in its seat by the clamping screw D ; 
inner position B locks the 
A to the cone shaft S, 


outer position it locks the feed pinion to the 


nding in its 


feed pinion and in its 


main cone by filling the internal spline seat 
C, with the same effect as Fig. 106 of 
doubling the number of feed changes. By 
this means Mr. Crocker obtains the same 
rates Of feed per mill revolution with the 
cone drive that he has with the back gear 
drive, and can also obtain the same feeds mul 
tiplied by the ratio of the back gears when 


the drive is through them. That is to say, 
table 


for each step of the driving cone, 


this arrangement gives the a change of 
feed 


while 


t 


the feed would be fixed for each cone step, 


Were it not for the relations sustained by 
B,C and K. With the cone drive only /7/ 
and Shave the same speed, hence the feed 


Is fixed for each cone step, except as it: may 


be varied beyond A, but for the back gear 


drive the feed may have a very much greater 
range in the velocity of its first driver A. 
The Ingersoll mill, as well known, con- 


simply of a cast-iron body having a 
reamed hole where a tooth is to be placed, 
and the teeth simply round plugs a 
thousandth or so larger than the holes in the 
body, and having a cutting edge at one end; 
thes 


are 


toothed plugs are forced into the seats 


in the mill body in such position that the 
cutting edge of each tooth lies in an axial 
plane of the mill body. These teeth must 
therefore be ground singly as they are put 


mill 
this is no objection, as the mills are 


In seats bored in spiral lines on the 
bod) 
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very quickly and easily ground on an ordi 
nary cutter grinder. The teeth are not 
changed, as the whole job is so cheap as to 


make repairs less ecbpomical than replacing 


and the loss by breakage of part of th 
teeth does not affect the work produced 
perceptibly, any more than a similar loss 
affects the work done by other forms of 
mills. Various forms of these mills are well 
shown in Figs. 107, 108, 109, 110 and 111. 
Fig. 107 shows how readily this construc 





EMERY 
tion adapts itself to some form mills. Fig. 110 
shows an extensible mill for cutting 5 sur 
faces to gauge ; the lapped cut in the mid 
dle is made with flat inserted teeth, which 
are simply driven into their seats. Fig. 111 
shows a 4-surface gang with the side in 
serted teeth made of flat stock The diam 


eter of the tooth shank and the tooth face 
length are commonly g inch 
Since writing the above | have received 


from Mr. Ingersoll a letter in reply to my 
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A New Emery Cylinder Chuck. 


We present herewith a perspective and a 


sectional view of an improved method of 
holding emery cylinders, which, we think 
will be recognized as an improvement ot 


onsiderable importance 


As will be seen, this chuck is very com 
pact and neat in appearance, and possesses 
several novel features The outer end of 
the chuck shell is enlarged and is tap red in 
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3) Aecas 
ASK to 
— 


CHUCK 


ernally for the reception of a conical ring A 


ut apart to form three segments which 


veld 


CCOCSS 


ure 


in place and foreed into the 


the 


each 


tapered 
screws B. one 

the 
under pressure 
The 


huck shell is bored to 


by of which pass 


hrough parting of conical ring 


Vhich contracts and grips 


the 
emery cyl 


he emery cylinder main part of 


allow the 
and thread is 


nder to enter easily, a square 


inner surface and a 


hreaded disk D is fitted to be operated by a 


‘ut upon the similarly 
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THe INTERNATIONAL 
own already quoted. In this letter Mr. 
Ingersoll say gs: 

“5 ‘We return your template, and 
show you on the same piece of pine a tem 


plate taken from a groove 
before 


turned up by us 
we had any correspondence 
this feed.” 

‘The sheave sent with the 
Watts-Campbell Co. 
wrong.” 


regard 
ing 
to the 
turned 


machine 
was evidently 


Al 





INJECTOR 


TOMATIC 


spanner wrench, This disk always holds the 
wheel exactly true on the end and is used to 
out the By this 
method the emery cylinder can be used up to 
It will be seen that 


re no projecting screws or bolt heads, 


force cylinder when worn. 
about 1 inch in length. 
there a 
and the chuck holds the cylinder firmly with 
no danger of crushing. This chuck is made 
by the Norton Emery Wheel Co., 
Mass. 


Worcester, 


‘ 
pduieuntevernrng je > Ree | 
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The “International” Automatic In- 
jector. 

The accompanying engravings give out- 

side and sectional views of a new injector 

which, though automatic and restarting, 


works through a range of pressures and tem- 


peratures which cover nearly, if not all, the 
conditions usually met in service 

The principal new feature of the injector 
is the fact that the current of water to 


the boileris established against atmospheric 
pressure, instead of igainst direct boiler 
pressure as heretofore. This is accomplished 
by the combination of overtlow valve K and 
pressure valve / When the injector starts 
the steam passing through the steam jet # 
and suction jet G passes down through the 
overtlow chamber, forcing valves A and L 


iway from their seats, and opening the pas 
sageway through the overtlow for the es 
cape of steam, which by its pressure against 
the valve J/ holds both valves away from 
their seats. A vacuum being created be 
tween jets F'and G@ the water is lifted, and 


passing through the suction jet Gand com 
Hon to the 


through secondary 


bining and delivery jet its way 
the 


pPiussage ways 


boiler down 


pisses 
overtlow, and out through the 
between pressure valve Z and pressure valve 
collar M 

As the 


chamber 


increases in the delivery 
jet IW, L is 
gradually forced to its seat against the collar 
V. but 


pressure 


around delivery valve 


does not finally close until the cur 
rent to the boiler is tirmly established. The 
valve A in the meantime is closed by the 


vacuum in the overtlow chamber 
By a new construction of the parts in the 


the handle A 
injector, 


steam chamber sume valve 
admitting steam to the 
the 


valve is re 


opens valve 


and at the same time regulates amount 


of water supply, therefore no 


quired in the suction pipe, nor is one neces 
the pipe, 
should it be desired 
injector at 
the boiler 

The 


has no spill holes—a 


steam con 


the 
irrying steam on 


sary in except as a 


venience to remove 


any time while e 


combination and delivery jet tube // 
fact which adds very 
much to its durability in service 

The 


Will start at 18 to 15 pounds steam pressure 


makers claim for this injector that it 
and work from that point up to 250 pounds 
235 
and re- 
at any and all pressures. It lifts the 
20 to 22 feet, and handles a 
hot water supply of 135 degrees at 65 to 80 


giving it a 
that it is 


steam pressure, range of 


pounds, and automatic 


starting 


water vertic ally 


pounds of steam; 125 degrees at 125 pounds 
of steam 
sy delivering the minimum capacity it 


will put water heated to 200 degrees into a 


boiler carrying steam at 80> pounds, and 


260 degrees with 150 to 200 pounds of steam, 


the water being taken from a four-foot lift 
74 degrees 
The injector also possesses great grading 
capacity, the minimum delivery of any 


given size being 66% per cent. less than the 
maximum 


All 


changeable 


the 
ure 


parts of injector are made inter- 


and easily accessible for 
It ismade by the World Specialty 
Detroit, Mich. 


cleaning. 
( ‘oO 


Engineering Fallacies. 





From a very interesting 
dent Henry Morton, 
Technology, to the 


address by Presi- 
of Stevens Institute of 
graduating class of the 


institute, we take the passage printed below: 


In the first place, as a rule at the present 
time, even those who suppose they have 
discovered a means of creating ene rgy, by 
the use of mechanism, do not go so far as 
to suppose that a machine can move itself, 
but only believe that by certain combina- 
tions a given amount of energy or work 


may be deve lope “dor increased into a larger 
amount, and in such the best argu- 
ment to ope n their eyes to the fallac y of 
their p lan is the reductio ad absurdum w hic h 


Cases 


will be reached by suggesting the connec- 
tion to the end of their mechanism where 
the increased ‘* power” is supposed to be 


available with the starting point where the 
small driving force is to be applied. 


Thus, suppose an inventor of this sort 
comes to you with a train of wheel work, 
levers, etc., by which one man is to propel 


a train of cars or the like. 


It is gene rally 
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mech 


useless to follow out the st ps ot the 
anism and to point out exactly where a false 


assumption has been mack If he can 
ippreciate the point at all, he will consider 
it simply as a matter of detail which he will 
be able to improve on further study, but if 
you pick out the final wheel which is to 
vive motion to the whole train of cars, he 
will, of cours vimit that it will turn 
around with many times more power than a 
man could exert You will then propose 


that this should be connected directly with 
the crank or level at which the man was to 
work, when it would manifestly do the man’s 
work and have a large amount of power left 
over to run the train, thus dispensing with 
the man’s services as soon as he had started 
the apparatus, and making the machine self 
driving 

In curable Where no fraud is in 
volved, this will be sufficient, but too often 
the inventor of a perpetual motion machine 
is beyond the reach of reason, as was the case 
with the one who came to Arago for an 
explanation of the fact that his perpetual 


CUSCS 


motion machine would stop Not infre 
quently such plans involve a mechanical 
fraud by which the driving force is con 
veyed to the visible mechanism from a 
concealed source of power In such cases 


there is an opportunity of applying close 
and inclusive observations, and some in 
genuity in order to detect the fraud. 


- -=_- ~ 


LETTERS FROM PRACTICAL MEN. 


Triangular Connecting Rod Engines— 
Cheap Planimeters, 


Editor American Machinist : 
My Mr. 


pointing out that the construction | gave for 


thanks are due to Cottier for 


determining the limits of piston travel in 
rod engines not 
be of 
the approximate method I 


triangular connecting wis 


accurate It interest to 
that 


gave has been found sufficiently 


mis state, 
however 
for 


close 


practical construction by the builders of the 


engines shown in Fig. &, which is that 
chiefly considered in my article. If Mr 
Cottier will take the length HA 1.410 


and # D 1% A O, as in the actual case, he 





Fig. 1 





CHEAP PLANIMETERS, 

will see that the amount of error introduced 
the 
very trifling indeed. At 


by following approximate method is 


the same time the 
point is one well deserving of attention as a 
matter of principle, and is 


one moreover 


which has, I believe, heretofore escaped 
notice. 
I have endeavored to devise a graphic 


method of determining the exact limiting 
positions of motion, but so far have not suc 
If Mr. Cottier can 
method, it would probably 


ceeded. furnish such a 


interest many 
besides myself, 


Under the heading ‘‘ A Cheap Planim- 
eter,” [note a communication in your issue 
for January 10th, from Mr. F. B. Howell, 
in which is described a modified form of the 
‘hatchet ” or “‘stang ” planimeter—a simple 
little device which has received during the 
last three or four years quite as much atten 
tion as its intrinsic value entitlesit to. Some 
four years ago when | saw an 
the area of an 
indicator card by means of a double-bladed 
pocket knife, 1 set him down as a crank. 


endeavoring to determine 


Subsequent investigation, However, showed 
that there it,” and I 
constructed one or two ‘‘stang”’ planimeters, 


was ‘‘something in 


which I found in practice superior to the 


primitive instrument shown in Mr. Howell's 


Fig. 1. It 
instrument 


has lately transpired that the 
Capt. H. 


Praftez, and was introduced many years ago. 


is the invention of 


engineer 
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Latterly, however, reference has been made 
to the device in papers read before some of 
in one 


the learned societies in Eurepe, and 


case at least a patent has been taken out in 
Great Britain for improved constructions of 
the This 
consists chiefly in making either the hatchet 

both 
Prick 


ing needles are also provided, by depre ssing 


instrument. latter modification 


or pointer movable on the beam, or 


may be made adjustable if desired 


Which an indentation is made in the paper at 


the commencement and conclusion of the 
operation, for measuring the area 
The instrument in its original form is 


awkward to use and very unstable. I en 
latter defect by 
shortening the hatchet lege as indicated in 
Fig. 1, but the 
block B to retain the beam in a 
plane 


deavored to remedy this 


this necessitated use of a 
horizontal 
It is, however, more readily handled 
in this form, and as a matter of convenience 
B can be made to form a box to contain the 


instrument, the portion 7 forming « cover 


which could be made to fold or slide back 
But there are other and more serious ob 
jections to the instrument. In holding the 


pointer leg P in order to follow the curved 


outline of the area to be integrated, one can 


not avoid twisting ? somewhat around its 
axis, thus introducing considerable error 
To overcome this difficulty, I used a loose 
pointer as indicated in Fig. 2. This was a 
distinct improvement, but I still found .the 
results were not to be relied upon. The 


which the hatchet 


travels, appears to have a considerable in 


surface of the paper on 


fluence on the result, and although I have 


tried other surfaces, I have not succeeded in 


materially improving the action of — the 
device, which I reluctantly decided was 
much more interesting than useful. Simple 


instruments are worse than useless, if they 
cannot be relied upon to give results twice 
alike, and I very soon discarded the ** stang ” 
planimeter in favor of one of the more costly 

but still, 


ments which are 


comparatively cheap—instru 


now to be obtained from 
all the leading makers of indicators 
M. E 


Mathematics in Perspective. 


Editor American Machinist: 

With all due respect I desire to say that, 
considered with reference to pictorial delinea 
tions, there is but one kind of perspective 
It is that kind which makes the picture look 
to the eye the same as the object looks to 
the eye. If 
between the eye and the object, and exactly 


the picture being interposed 


covers. the object corresponding in all its 
is in 
that 

of perspective there is no mathematics. 


lines, outlines and angles, then it true 


perspective otherwise not. In kind 


Lam aware that guas? mathematical rules 


have been applied to perspective draw 
ing. But it is erroneous to suppose that 


they solve any problems. They are merely 
tools. 

In a standard treatise, the rule applied to 
the familiarexample, a tessellated pavement, 
is—sketch it by the eye and then straighten 
the lines with a ruler, finding the vanishing 
point 
to their intersection. 


by extending the two marginal lines 


Another more pretentious treatise proved 
mathematically that in the perspective of a 
colonnade, the farthest column would prop 
erly be the largest. 

So much for mathematics in perspective. 
When applied ten degrees away from the 
visual line the result begins to be perceptibly 


abominable. R. D. O. Smiru. 


{This question hinges entirely upon what 
is taken as the definition of ** perspective.” 
Mr. Smith evidently 
kind of 


recognizes only one 


perspective—the perspective of 
the true artists, while we recognize isomet 
rical and other varieties of perspective, in 
which mathematicsare employed, and surely, 
we think the draftsman whois not nor can 
be an artist, ought to be allowed to make a 
picture of a machine by mathematical rules, 
and then call it perspective if he wishes 
to. No thinks that 


spective is true perspective, but it answers 


one geometrival per 


its purpose much better than true perspec- 
tive would.—Eb. | 





and 


January 


and 
another ‘ 


just mentioned 
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Method of Keeping Clippings. 
Machinist : 

editorial 
rel ited to 
AMERICAN MaAcuinist which I prize highly 


Editor American 
\ our 


Answers 


recent upon Questions 


tt portion of the 


The manner in which I preserve the answers 


| cle s( ribe he low 
ind be 


which directly interest me 


believing it will interest of value to 
‘ 


ice rs 


many of your re 
Phe envelope should particularly interest 
Torsion,’ Question 27, in issue of 
17th; it 


made of stiff drawing paper, made from the 


your 

is 9 inches by 18 inches 
pattern shown above it After the paper is 
shaped, the envelope is finished by folding 
at the proper lines, and with two mucilage 


or glue joints, one at each end as shown. 


An envelope of this size requires but one 
fold of a page of the AMERICAN MACHINIST, 


that lengthwise with the columns. I 


mark one Engines,” «another S0ilers,”” 


Transmission,” ete 
In Questions and Answers, the subjects 


are of particular interest to 





A 
ot 
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_ 
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PRESERVING CLIPPINGS 


me, for I, like many of your readers, did not 
have the privileges of a college education. 
After leaving the shop and being in the 
drawing office for several years, my experi 
ence has been that most draftsmen can not, 
or will not, give such information, 

To preserve these, | use a writing tablet, 


size 53 inches by 8% inches, of good linen 
paper, so as to obtain durability, and taking 
it as it comes from the dealer, I join the free 
ends of the sheets together with a mucilage 
joint about three-quarters of an inch wide ; 
make this a continuous operation, and while 
the sheets are 


yet damp put a pressure on 


and let dry ; after which, tear off the tabiet 
covers and separate the other ends of the 
sheets which have very frail connection. 
The articles to be preserved receive the 
applied to the 
in two columns on both 


Sheets at 


coat of mucilage, and are 
sheets of the tablet 
sides of the sheet, as shown. one 


end can be reserved to form an index 


To insure against the separation of the 
sheets, I inserted two paper-fasteners, as 
shown. 

I buy two copies of the AMERICAN Ma- 


CHINIST When the articles which I want are 
conflict 


when I clip them, and, of course, it is under- 


arranged so they with each other 


stood, only retain such parts of the AMERI- 


> oe 


CAN MACHINIST as interest me. 
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** That Wonderful Cupola,” 
Editor American Machinist : 

In reply to Professor Torrey’s com: 
cation published in issue of January 101 
that I se 
expression of my opinion as to what © 


beg to say no impropriety 


tutes a ‘‘ theoretic conclusion,” especial 


my ‘‘ theoretic conclusions” are based 
and supported by a pretty broad found 
of experience. 

Mr. T. 
heat of 


To this I have to say that the figures 


criticises my giving the sp 
cast-iron to ‘‘ five decimal plac 
are those of Regnault, as quoted by C!] 
Taking the specific heat to “five plac 
a refinement of error 
settle that 


decimals” may be 


Mr. Torrey must matter w 
Regnault 

The danger of taking quantities of 
from text-books is well illustrated 
Sir William Thomson, F. R. 8., 


paper on 


sort 
who (in 
heat) when speaking of the co 
ducting power of copper, gives the folk 
ing statement : 

Clément, .0057. 

Péclet, .178 

Anystrom, 1.100 

And he that ‘* Clém« 
result is 200 times too small, and Péclet’s 


roes on to say 


times too small,” but as he asserts t] 


Anystrom’s is correct, he himself has m 
an error, for while .0057 * 200 = 1.1400 
178 X 5is but .890, and 
is Clear that he should have said that Péck 


ta xX 6 


is as certain that 


was siz times too small, for 
1.068 
There is a consideration influencing 
dynamic value of fuel which has received 
little the 


bustion or quantity of fuel burned in a 


attention, 7. @., rate of co 


too 


oly 


time If a ton of coal was burned so slow 
as to require a year to consume it, it cou 
not melt any iron, but if that ton of « 


was burned in half an hour it would, with 
doubt, melt iron, and if the coal was ground 
into dust and burned in one second, it wou 


disintegrate everything in its vicinity. T 


rate of combustion is not without intiue: 
in cupola practice. 
I am accused of stating ‘‘things 1 


every body knows.” Well, suppose I ha 
(I don’t admit it) that is the only way m 
kind The 


one generation distant from utter ignoran 


is educated, human race is | 

and as every child is born a barbarian, T co 
ceive it to be the highest duty of each gx 

eration to tell that which is to take its plac 
‘what everybody knows,” and so impress 
with this view that 
civilized countries men are selected and ~ 
for telling ‘ 


has mankind become 


what everybody knows.” 

Now, as regards the question of accow 
Wit 
the bed” is a part of the pri: 
cost of melting the iron, but it 


ing for ‘‘ the bed” in cupola melting. 
out doubt ‘ 


has next 


nothing to do with the question of 
amount of iron that can be melted with 
given quantity of fuel. In the = colos 


Bessemer cupolas, which melt continuou 
day and night (except Sundays), by the « 
of the first eight “the bed” 
tirely disappeared, and after that the fuel 
iron ratio can be readily determined for a 


hours has « 


period from the iron tapped out and 
fuel charged, and I have no doubt whate, 
that Mr. Howe is entirely correct when 
that 
plished. 


Says as high as 1:20 has been acc 
Mr. Torrey questions the orthodoxy of 1 
calculations. This does not disturb m« 
have been charged a number of times w 
heterodox views as to mechanical matte: 
In 1864, when were find 
fault with the high cost of Bessemer ing: 
that 
before many 


some persons 


I asserted ‘*the time would come. a 
years, When a steel rail wor 
be made cheaper than an iron one,” and 
the orthodox metallurgists voted me a her 
tic. LT established a laboratory for the ana 
sis of the materials used in the experimen 
this was voted a highly het 
dox proceeding. 


steel works ; 
‘* No feller” ever heard 
such an idea ; and eight years after a pro1 
firm of steel Sheffield « 
clared ina trade pamphlet that ‘‘ The st 
manufacturers of Sheftield are not chemis‘s 


nent makers in 


The application of chemistry to the mu 








place 
ressea 
that in 
d p | 


COU! 
Wit 
pri 
leXt ) 
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with a 
‘olos 
uoUu 
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i cast-steel with 


e oft 


iccess. The analysis of steel is a very 


has not yet met 


T pre CSS 


It has frequently been at 


{1 in Sheffield, but never with any 

SUCCESS gut the laboratory has 
hed, nevertheless When | advo 
the introduction of the Siemens gas 


ind built the first steel works in 


\ i, in Which it was exclusively used 


iin pronounced a heretic, and the 


nen and rulers” in the metallurgical 
said ‘‘ how absurd to turn coal into 
0 eat iron.” But, notwithstanding, the 
~ s furnace came to stay Not long 
S | was severely criticised because 1 ad 


| low-pressure blowing in Bessemer 
** taffy ” 
demnation in the same sentence, but 


rs, and my critic apphed 


I survived to read a paper by Richard 
\ in (contributed to the Engineering 
( ss at Chicago), in which that dis 
ting ied metallurgist showed that the 
suc of the Bessemer process in Sweden 
furl ipon the employment of low-pressure 
blast, and that it had always been used there 
with ereat economy and success 

I have cited these instances to show that 
the of heterodoxy has no terrors for me ; 


t familiar, yea, rather a monotonous 


sou ind I 


have lived to see in all the 

ib cases, and many more that I could 

name the stone which the builders re 
cted”’ become ** the head of the corner 
W. F. DURFE! 


The Business of Inventing. 


Edit American Machinist: 

lr y very busy life I cannot read the 
(meERICAN MACHINIST as thoroughly as | 
would like, but I never omit the editorial 
page, for T always find there some good 
sound common sense and seldom anything to 


take exception to, but 


oist 


this week (January 
| think you have inadvertently done in 


vVentors an injustice The very caption of 


your article, ‘‘ Legitimate Business vs. In 
venti as a Profession,” is an intimation 
that inventing as a business is not legiti 
mate, and this idea, I think, is misleading 


Now what you say in this article is true 
The trouble is you have only given us a halt 
truth, but, the 
other half quite fully in another article on 


rs or 
pets 


fortunately, you present 


} of the same paper, entitled ‘* The 
Standard Caster W heel 
Work The hero of this article is evidently 


professional inventor, employed by the 


Ny 


and Company's 


company as such. and doubtless receiving 
from them a fair salary for his services. 
There is no hint here that inventing is not a 
] tu, 


vitimate business, and in closing, the arti 


cle gives as the main reason for the success 
of the company’s work that goods and the 
process of manufacture are ‘‘so well de 
vised or, in other words, so well ién- 
ted 
There is, no doubt, a class of would-be in 


ventors to whom your editorial justly ap 
plies, who are on the lookout for some way 
to get through the world with as little work 
and the 


invention that 


is possible idea of making some 


lucky will ‘‘ make them inde 
pendent for the remainder of their lives” is 


very fascinating, and you sound a timely 
note of warning, but this type must not be 
confounded with the true inventors. 

There are also would-be 
engineers of the 


Machine shop and see the machinist stand 


machinists and 


same class who go into a 


ing and looking on, or simply manipulating 


i tew handles, while the machine does the 
Work, and they think that is just the busi 
n for them, or they gointo an engine room 
il see. the engineer sitting and looking at 
his engine while it runs, and they are struck 


t off witha desir? for that kind of job, 
but this does not militate in the least against 
the true machinist and engineer. 

Our country is full of real born inventors 
and many of these have almost no business 
or financial ability, and it would be well 


high impossible for such to make them 
Seives “competent for estimating on heavy 
engineering work” as you suggest, and 

i they undertake to make and sell their 
oWn inventions they almost surely fail; but 
if they would study natural philosophy, me 
cl 


ianical drawing and pertinent branches, and 


AMERICAN 
read the AMERICAN MACHINIST, and obtain 
line of their 


steady employment along the 
themselves for posi 


hobby 


tions of great usefulness as professional in 


they might {jt 


ventors. and they would often be successful 


as such in connection with some manufactur 


ing when they would fail if they 


concern 


undertook any business for themselves, or 


any business out of their line 
This is an age of the division of labor, and 
we think that Inventing as a Profession 


should be 


Chceoura ve d rather than otherw ist 


INVENTOR 


The Proper Method of Projection, 
EditorAmerican Machinist : 

In your issue of January 10th Mr. H. L 
Hund puts the matter of projecting draw 
ings in a 


very reasonable light, and it seems 


strange that the way described by Mr, 
Spalding in your issue of August 30, IS8t4 
has gone so long unchallenged, for it does 
not accord with the practice of the leading 


establishments of the Country 
Mr Spalding places a good deal ot 


on the method 


stress 


*method” and ‘no styles 


Any 
method not givine the best results is not the 


Methods are used to produce results 


best method 

Judging by results, it seems that the meth 
od advocated by Mr. Hund must be the best 
there differ 
ence of opinion on the point as stated by him 


for l do not see how can In ny 


that ‘it is the most natural and convenient 
way to have the views of similar parts ad 
join.” It is a matter of great) impor 
tance, and unless some argument better than 


Lhave ever heard can be forward 
the 


might call it, it 


brought 


favoring back-handed” method, as we 


would seem to be a great 


mistake to Change from the convenient and 


direct venerally in ust 


method now so 
A simple rule used in’ the drafting room 
at the Brown & Sharpe Manufacturing Com 
pany is, in projecting views, 
Although this may 
technical rule it 


a ) (Ys show 
the nearest side on top 


not be a good is suflicient 


for new men of intelligence just entering th 


drafting no further directions being 


root, 


hecessary. It siid in this 


that 


may be CONTE 


tion a majority of such men have al 


ready been using the same system in othe 


places, 
I had occasion only a short time ago to 
use as an illustration showing the advan 


tages of the method just described, the case 
of along sleeve with special sh iped clutch 
teeth cut at 


end 


each end. In drawing this an 


view of each clutch face was required, 


and a development of the teeth besides By 


the method of showing the nearest side on 


top,” the end view of the clutch at the right 
was side of the teeth it) represented; the 
sume at the left, 

I should not feel like blaming the work 
man for understanding it in this way, no 
matter what the ru/e was, for it seems the 


This is 
only one illustration from actual work out 
There 


advantages in 


common-sense method of showing it 
of hundreds which might be given. 


must, indeed, be very great 


other ways, to make any other system a 
this result 


ceptable which does not vive 


What these advantages are, however, is not 
apparent. 


What Mr. Hund says about projecting the 


views of assembled drawings, such as loco 
motives, | cannot too heartity indorse. Ll do 
however, think the advantage of having 
parts that belong together in a defud draw 
ing shown and figured together of even 


more importance, as such drawings are used 
more by the workman, and the work pro- 
duced depends on their being clear. 

I have noticed that many young men 
from technical schoo!s have been taught this 
had ,to 


practical drafting 


‘back-handed” method, and have 


“unlearn” it in going into 
rooms. I donot want to do an injustice to 
these excellent institutions, but I think they 
are partly responsible for mixing up our sys 
tems of projection by trying to put some 
theoretical points ahead of the practical ones 
just emphasized 

enough trouble and 
the the 


shop and the machine shop from the differ 


There is anxiety 


caused in drafting room, pattern 


ence in practice, to make all heartily wish 


MACHINIST 


that one system might become the universal 
standard 


I have known long delays to be ( iused by 
correspondence mack necessary because 
there was nothing to prove which way the 


Views were turned on drawings or sketches 


sent by customers in cases where ¢ xpensive 


work 


would be spoiled if the Wis 


drawing 
misunderstood 


This has sometimes happened when the 


work was wanted in the shortest possible 


time 

My object in writing these lines is to em 
phasize the importance of the question which 
Mr. Spalding has brought 
to bring the 


before us, and 


matter still further into discus 


sion, hoping that the method best suited to 
practical needs may be adopted by all 
L. D. BURLINGAMI 


Celluloid On Steel Disks, 
Kiditor American Machiniat : 
In January 31st issue, in Questions and 


Answers, No. 46, H. L Brooklyn, N. Y., 


isks “how celluloid is put on steel disks 
ind how is it made 

In the Eneyelopedia Brittanica,”’ [ tind 
that ‘Ina plastic condition celluloid can be 
spre id on textile fabrics, or it minty be made 
is hard as ivory It can be col 
ored to represent amber, tortoise shell, or 


malachite 

It occurred to me that if it could be spread 
on textile fabrics, it could be spread on stee] 
disks, and if they were faced with a coarse 
cross feed, it would help retain the composi 
tion in places 


I have seen dies made for compressing 


billiard balls under hydraulic pressure ; they 


Were simple, viz., two concave hemispheres 


or cup dies, with » evlindrical collar sur 


rounding them and deep enough to contain 


the proper amount of the material before 


compre ssion 


[could not ascertain the pressure in tons 


required for the purpose but I noticed the 


collar and dies were about inch thick, 


and some of them were broken, especially 


one 


iround the meeting edges 


Wa 


NEWTON 


Babbitting a Solli Box, 
Vachinist : 

Inthe issue of January 81st, Mr. Haines 
solid 


Editor American 


asks for suggestions for babbitting 
boxes 
Once | did a little of 


Opportunities were limited, by painting the 


such work, where 


mandrel with red lead, and driving it out of 
the 


had bound it too tight 


the box before changes of temperature 

If a person had much of such work to do 
| think it could be done satisfactorily by 
coating the mandrel with graphite of such 
consistency as to forma coat or layer of such 
thickness as would allow working fits 

The vraphite is well suited to withstand 
heat, and to form a lubricant if the mandrel 
becomes tight 

The size of box is not given; a little ex 
perimenting would be necessary to find how 
far this suggestion is applicable ; if much 
exactness is required, the mandrel and bab 
bitt when poured must be near a constant 
the 


play admissible ina large box could not be 


temperature for each box; then, too, 


allowed in a small one 

If the work is large and the pouring needs 
to be done about a shaft lined-up inits work 
it might be good enough 


ing position prac 


tically to wrap the shaft with paper of 
proper thickness—both shaft and paper hav 
ing a coat of graphite—and_ possibly the 


temperature of the shaft would need to be 
raised by applying heated iron or an equiva 
lent before pouring. : '¢ 
— me 
The Henry Clay Boiler Explosion. 
So. far the AMERICAN 


MACHINIST Was the first journal to publish 


as we are aware 
an account of the Henry Clay boiler explo 
sion, written by a man conversant with the 
subject of boilers, and since the publication 
of Mr. Le Van’s article many theories have 
been advanced to account for the explosion. 
It is interesting to note that an expert sent 
Hartford Steam Boiler 


by the Inspection 


147 


the 
Van's position, his 


and Insurance Co 
sustains Mr. Le 


to investig ite matter 
report 
concluding with the following paragraph 


l have 


enuse of this ( x plosion 


made some inquiries regarding the 


but thus far I have 


been unable to find inv one who is willing 
to eXpress an opinion. It seems to me 
however, that the iron in these boilers may 
have been ereathy weakened by the vibra 
ti 


tions and strains due to re ye ited ¢ Xx pansion 


and contraction, for most of the breaks 
seem to have oceurred at points most likely 
The 
all these boilers is of very poor quality, but 
It is of 


to be affected by such a caus iron in 


about the same grade as is used in 


very many other boilers in the coal regions 
—_ _—-- a 
“La Gasecogne.” 

The 


broken piston ot 


the 
French 


accompanying sketch shows 
La Gascogne,”” the 


steamer for whose safety there has been so 
much anxiety of late 
‘La Gascogne is 3 


and 


vessel of 


7.290 tons 


was launched in 1886. Her hull is of 
steel, divided into 11 compartments 

She was originally built with four masts, 
but later altered 


Wils into a 


Iter length is 480 
feet and her beam is 52 feet 8 inches 


two-muasted 


vessel—schooner rigged 
Sailing from Havre on January 26th, with 
clear weather, on the third day out the piston 
split in two, and a storm coming on shortly 
after the vessel had a rough experience 
Th 


high pressure 


engines are quadruple expansion the 
and the 


intermediate cy linders being {24 


evilinder two first 
inches diam 
eter, arranged fore and aft over the second 


nN 
a ‘ 


ll 
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‘LA GASCOGNE’S” PISTON 
intermediate and two low-pressure cylinders 


as for a triple crank tandem compound. 
The second intermediate and both low press 
ure cylinders are 791? inches diameter, the 
being for all 424 The 
intermediates exhaust into the middle 
intermediate), 
and it was the piston of this latter cylinder 
that cracked across. 

The boilers carry 160 pounds steam) press 
ure. The break made it necessary to discon 
nect the rod trom the middle crank, block the 
corresponding reciprocating parts, and insert 
blanks made of boiler iron in the steam 
pipes in such manner as to cut out one of the 
first and the second intermediate cylinders, 
Which are arranged tandem. This caused a 
considerable increase in the range of pressure 
in the first intermediate, and made trouble 
by heating of one of the remaining crank 
pin bearings, causing a second 
After this the same brasses gave continued 
trouble by heating, and finally a spare set 
had to be put in, and as these were found 
to be 4, inch too long and had to be chipped 
off there was much delay, aggravated, of 
course, by the rough weather. The ship 
seems to have been in no serious danger at 
any time, and the emergency well 
handled 

At the time of going to press, the engine 
had not been disconnected sufficiently to 
examine the break minutely, the split being 
viewed through the manhole in cover of the 
cylinder. 

‘At this writing a new piston is being fitted 
by the Morgan Iron Works, and it is ex 
pected that the vessel will be ready to sail 
Tuesday, the 19th, 


stroke inches. two 
first 


lower cylinder (the second 


stoppage. 


wis 
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Special Announcements. 

gE ages | we will neither publish anything in 
our reading COLUTILNA Jur pay or in consideration of 
advertising patronage. Those who wish to recommend 
their wares to our readers can do 80 as Fully as they 
choose in our advertising columne, editorial 
opinions are not for sale, 

a” Every corr spon de nt, in order to inaure atten- 
tion, should give his full name and address, not for 
publication, but a quarante eof good faith. 

Ge We are not engaged in procuring patent rights, 
orin selling machiner y, nor have we any pet scheme 
to advance, or hobby (0 ride 

Co” We invite correspondence 
chinists, engineers, inventors, draftsmen, and all thoxe 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 

oP Subscribers can have the mailing address of 
their paper changed as often as they desire. Send both 
old and new addresses. Those who fail to receive their 
papers promptly will please notify us at once. Date on 
wrapper denotes week with which subscription expires 
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AMERICAN 


Professional Inventors, 


Elsewhere in this issue will be found a 


letter, 
editorial 


which is one of several received since 


advice regarding inventions was 


viven to young men ¢ mbarking in mechan 


ical pursuits—a letterin which the writer 


for what he seems to look 


the 


takes us to task 


upon asa blow at industrious inventor 


If our correspondent will re-examine the 
article complained of, he will see that in no 
way can it be properly Construed as reflect 
ing upon those who devise useful and in 
genious combinations 


The 


complained of stands there 


term ‘* legitimate” used in the article 
‘regular,” 
legal,” 


confounded. 


for 


and has nothing in common with ** with 


which it seems to have been 


Our remarks based on the well 


fact 


were 


known that very many young men on 


first entering a machine shop or drawing 
office, waste much time that can never after 
be made up, in trying to ‘‘strike something 


is called ; 
putting their minds to the 
they might 
and valuable—able 
and fill the best positions ; and not only this, 
but better able 
more likely to invent things worth inventing 


bic.” as it whereas, by diligently 


regular matters in 


hand, make themselves skillful 


tocommand high salaries 


also make themselves and 


The case quoted by our correspondent is 


really a very excellent illustration of the 


soundness of our advice. The article manu 
factured by the firm he refers to, while most 
ingeniously gotten up and useful to the 
public at large, would be, were it not for 


the business ability displayed in placing it 
upon the 
makes that fulfill the same practical require 


market at a less cost than other 
ments, a drug upon the shelves of those who 
offered it and the 


signed the first 


for use inventor who de 


article is, and foremost, an 
engineer who invents in the line of his regu 
a practice which is entirely 


lar work, proper 


and necessary, and which we had no thought 
of taking exception to 

Had it not been for Boulton’s extraordinary 
skill, Watt 


have died unknown and in pov 


financial James would, in all 
probability 
did so ingenious men who 


erty, as many 


entered the engineering arena at that time, 
The telephone, 
seems, would be a 
toy on the table 
it not for the financial experts to whom capi 


useful and necessary as it 


philosophical 


lecturers were 


how mere 


of scientific 
talists have advanced the enormous sums re 
quired to install and operate the lines 

An inventor or designer who cannot dis 
cuss costs is absolutely helpless in the hands 
of anyone who holds the whip hand of capi 
tal, and it hard to find a 


cares to appear in 


self-re 
the 
through 


would be 


specting man who 
light of 


want ol 


dependent, or protege, 


knowledge of simple every-day 
affairs pertaining to his business. 


We 


constructions, not as a life profession for the 


referred to estimating on extensive 


multitude, but as one branch in which the 


returns would pay 
must 


largely for energy ex 
that 


financial 


be lost sight of 
‘estimating ” the 
questions involved, and one who is able to 
for the 


pended, It not 


includes all 


properly handle such work is eligible 
highest positions. . 

Every mechanic who does much of 
thing 


venting along the 


any 
less in- 
This 
for 


must necessarily do more or 


lines of his work. 


he does simply because it is necessary 
him to do it in order to accomplish what he 
desires or what he to do. 
Most of this inventing it will never pay him 
tocover by patents, even if it could be done ; 
but it is perfectly proper and even necessary 
for him to take out patents on such things 


sets for himself 


as are important, and his own or his em- 


“ployer’s interests are to be protected thereby. 
plo} A 


We are perfectly well aware that patented 
inventions have exercised an important in 
in industrial development, and we 
in them, but they 


influence not so generally recognized, 


fluence 
believe also exercise an 

A case in point was that of a young tool 
maker, who, in connection with his regular 
little 
found himself 


work, devised a simple machine used 
by printers, 
enjoyment of an income which left him free 
to play billiards, or otherwise enjoy himself, 
and let others make tools.. He did so; but 


and soon in the 
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now mark the further effect. Several of his 


shopmates immediately conceived the idea 
that 


play 


they, too, must invent something and 


billiards—an idea which practically 


ruined them as tool makers, and produced no 
other effect so far could see. It is this 
latter 


wished to call 


as Wwe 


kind inventing and patenting we 


attention to, and to warn 
young mechanics against 


+o" 
Labor and Ability. 


Some people seem to be deriving a great 
deal of comfort from the theory of one 
Mallock who, in a book entitled *‘ Labor 
and the Popular Welfare,” sets forth the 


idea that the economists who have classed as 
labor all 
mental, 


useful effort whether physical or 
and that 


i fourth factor in production which he 


there is 
calls 


have been wrong, 
ability.” 


According to this theory, labor is nothing 
the 


vo on exercising it in 


more than brute force, possessors of 


the 


how to 


which force same 


manner forever, until shown do 


differently by some one who _— possesses 


ability 
As an 


means he 


Mallock 
Henry 


illustration of what Mr. 
the effect of 
Maudslay’s invention of the 


mentions 


slide rest upon 
that 


engine _ it 


manufacture, and 
had the 
to prove of little 


steam engine 
after Watt 
likely 


Sauys 
invented 


seemed value, be 


cause the cylinders could not be bored with 
sufficient accuracy ‘Henry Maudslay, by 
introducing the slide rest, did at a single 


stroke for all mechanics in the country what 


Watt, after years of effort, was unable to 
do for any of them. The power of one 
man thus descended on a thousand work 
shops, and sat on each of the laborers like 
the fire of an industrial Pentecost.” 

This sounds very pretty and seems to 
allow the conclusion that those who subse 


quently used the slide rest needed no ability, 
and therefore 
justly entitled 
remuneration for their labor 
life ; but it 
among the 


needed to exercise no brains, 


are to be classed as laborers, 
to little, if 
that 


distinctly 


any 


above necessary to sustain 


puts Watt 
and denies him the credit of possessing this 


laborers, 


newly discovered ability, which seems not 
to be just right. And the facts of the matter 
are that both Watt and Maudslay were men 
hard, the 


improved engine and the slide rest are prod- 


who labored, and labored and 


ucts of their labor, precisely the same as a 
drill jig is the product of the labor of an 
obscure tool maker. It may be interesting 


to note in passing that probably as many 
now bored without the 
that the 


brought 


cylinders are use of 
the slide 
of the 
the 


is entirely 


rest as with it, and name 


forth 
this work 


man whose *‘ ability” 


substitute for the slide rest in 


unknown. He would probably 


have been classed as a laborer by Mr. 
Mallock, unless some one knowing some 
thing about such matters should call Mr. 


Mallock’s attention to the fact that this man, 
though 
had been in 


perhaps in a less 
the line of 


which 


too, prominent 


manner, furnishing 


descending sits on laborers 
‘like the 
and the 
tioned humble tool maker. 

The 
dustrial 
quite all 


power 


fire of an industrial Pentecost,” 


same may be said of the aforemen- 


familiar with in- 
that 
involves the 


fact is, as anyone 


matters knows, nearly, if not 
use of 
the 


who should be classed as 


human labor 


brains, and it is impossible to draw 
line 
having 
to distinguish 


human energy 


between those 
ability and those who have none, or 
the 


ability ” 


between production of 


classed as *‘ and that 
classed as labor. 

Different 
and 


men have varying muscular 


powers endurance, and also varying 
the 
most men perhaps muscle is by far the most 


their 


brain power and capacity ; in case of 


concerned in work 
in the 
manifest, 


prominent factor 
others 
to the 
Between the 


gradations of 


and production, while case of 


brain power is most even 
practical exclusion of muscle. 
all relative 


and brain as manifested in different 


two extremes are 
muscle 
men, and no line can possibly be drawn, one 
will be the 
the 


side of which men possessing 


ability, and on other side those 


ing no ability. 
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The 
explanation and defense of the fact that 
the 
the 
insuflicient 


new theory seems likely to be us 


many of men who do the really us 


work of world get a very me: 
but we think 
Mallock’s idk 1 
Henry B. Renwick. 


iger 
return for it 
much is expected of Mr 





Henry Brevoort Renwick, one of the 
known engineers in this country, died 
27th. Mr. | 
Prof. J 
held 


and mechanics 


home in this city 
the 


who for 


January 


wick was eldest son of 


Renwick, many years 


chair of natural philosophy 


in Columbia College, and he was gradu 


from that institution at the age of sixt 


Two years later he began the study of « 


and mechanical engineering, an sul 


quently occupied the positions of exam 


in the Patent Office, and United States 
spector of Steam Vessels, being the firs 
occupy the latter position in the port 


New York As an 
Mr. Renwick 


expert in patent « 


became especially — dis 


guished, and his later years were mx 


occupied in such work, 





——-- 
Literary Notes. 





BECOME A SUCCESSFUL ELEC’ 
CIAN. The Studies to be Followed, Method 
Work, Field of Operation and Ethics of the | 
fession. By T.O’Conor Sloane, Ph. D., auth: 
“The Standard Electrical Dictionary,” * | 
tricity Simplitied,” ete. 

The author of this little 


tend to indicat 





HOW TO 


book does not } 
e how to become a pecuniu 


successful electrician, but simply points 


a desirable course and methods to be ] 
sued by those who wish to learn the profes 
sion thoroughly, and who have not 


to take college course. Thi 


book is full of 


opportunity 


advice to those who have 


capacity to become electricians, and enco 
agement for those of limited means. In 
the the 
‘If circumstances prevent you from ent 
the 


the 


gard to latter class, author say 
universities 
that 
more mortifying than to spend four years 
find 


strug 


ing one of great cons 


yourself with feeling nothing 


L 


graduation to 
The 


electrical engineer n 


a university, and on 


long 


place open for you. 


which the self-made 
go through will begin earlier, and, it is 


All of whi 


eager work 


be hoped, will be sooner over. 


is some comfort for the army of 


ers Who, with insuflicient means, insuftici: 


facilities and insufficient education, are str 
ing for the goal in competition with the so: 
of the rich, 


highest pitch, provided they do not exp: 


who are educated up to 


their talents on cribbing their way throu 
college.” 


The 


seek for guidance in 


book is well written, and those w! 


learning this professi 
will find much in it that will aid them. 7 
Norman W. Henley <¢ 
New York. Pri 


PIONS ao 
ues i sUieRS 


Questions of nerd tala interest relating to subjects (is 
cussed in our columns will receive attention in this 
department. The writer's name and address sho 
always accompany the question. Neither correct initi 
nor location will be published when there is a reques 
that effect. If questions are enclosed with a busines 
communication, they should be written on a@ sepa 
sheet. We cannot undertake to answer questions n 

‘next issue.’ This department is usually crow 
and questions must wait their turn to be answe 
Neither can we undertake to solve mechanical or ¢€ 
neering problems, and send answers by mail, 


= 


book is published by 
Co., 182 


SL.00. 


Nassau street, 











(71) 3.4 , New Haven, Conn., writ 
We have screw machines that have lat 
pans attached to each side of the bed to cat 
oil, but the cil in running over the mach 
passes through between the bed and pa 
I would like to know some cement whi 
would be impervious to oil. .4.—We ar 


J 


doubt as to the possibility of getting 
cement which will be entirely impervious 


for this purpose, but would be inclined 
try running in melted sulphur, first taking 
off the pans and thoroughly cleaning 1 
surfaces. 


(72) J. R., Kanapolis, Kan., writ 
Please answer the following: What will 
the percentage of saving in coal by using 
hot-air draught in a boiler furnace instead 
having the ash pit doors open to the « 
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osphere ?_ The temperature of the air is 
200° Fahr. A.—The saving of fuel 
ising a hot-air blast instead of a natural 
nds much on the general design of the 
ir svstem and the manner of firing in 
r cust It is claimed by the advocates 
hot-air blast system, that under favor 
conditions from 20 to 25 per cent. ol 
ver the natural draught can be saved 


J. H. M.. New York, writes: I wish 
ike a first-class drawing table, about 3 
? feet. for large work, and use in 

of a long T-square a reliable parallel 
ittachment, operated by cords if nec 
Kindly name an issue of the AMERI- 
MACHINIST Where such an apparatus has 
described. A.—You will find illus 
ms and descriptions of this kind of draw 
ibles in our April 5, 1894, 
nber 21, 1893, and September 15, 1888. 
ir issue of February 15, 1894, you will 
in illustration and description of a 
ne board with an attachment for hold 
tie T-square in any desired position, 
when the drawing board is tilted toa 
lerable angle, and which insures paral 
‘ it is very easily operated But all 
these attachments are patented ; it will there 
f be advisable for you to examine them 
earefully, and buy such as will suit your 

se the best. 


>4) J. H. C., East Boston, Mass., writes: 

| uld like to have your opinion in regard 
water-tube boiler which is to be placed 

in an boat 25 feet long, 6 feet wide, and 3 
deep. The construction of the boiler is 
lows: It consists of two vertical water 

ind 108 tubes 14 inches diameter and 2 
tlong. The tubes are placed in a hori 
ial position, and their ends are expanded 

in the inner sheets of the water legs. The 
iter Sheets have plugs opposite the ends of 
the tubes so that the latter can be taken 
out for repairs. The two sheets of each 
{ leg have stay bolts placed between 
The sides and top of the boiler 
ire covered with 1s inch plates and asbestos 
ind finally covered with Russia iron. Please 
state for What size engine the above boiler is 


issues of 


th ibes. 





suitable. A.—Water tubes placed in a hori 
zontal position will retard circulation, and the 
| | 
\ t_| 
~ Z| \ 
% EF 
| 
| 
D;: 
| 
— 


stay bolts are liable to break on account of 
the unequal expansion of the inner and outer 
sheets of the water legs. The boiler is a 
dangerous affair and is not suitable for any 
kind of engine. It should not be used. 


5) C. B. S., Bristol, Conn., writes: Please 
vive me the name of paint, or how to make 
the same, which can be used on hard steel 
when certain parts are to be taken off with 
nitric and muriatic acid. I have used bees 

ix, also asphaltum, without success. A.— 
We presume you refer to etching ground 

rmetals. For etching on steel the etching 
vround is composed of equal parts of bees- 
wax, Burgundy pitch and asphaltum, these 
are melted together and should be thorough- 

incorporated. Warm the steel to a degree 

hich will readily melt wax by touching. 
Spread a small quantity of the etching 
vround evenly over the surface with a dab 


heror a ball of cotton covered with silk. 
When cold remove the ground where the 
etal is to be etched and apply etching 


uid which consists of nitric acid 1 part and 

iter 4 to 6 parts. After the biting is 
me, Which will take a few minutes only, 
lip in hot water and wash off the acid; after 
his the surface can be cleaned by wiping 
With benzine. Sometimes the following 
inethod is adopted: Make a varnish of 
isphalt and turpentine mixed with a few 
drops of linseed oil to make it tacky. Pro 
cure arubber stamp on which the required 
design is depressed, and having a border 
‘round the design. Apply the varnish with 
the stamp in the same manner as in stamp 
ing goods, on border but a small rim of 
weswax; then apply the acid within the 
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border. After it has etched deep enough, 
which may take a few moments only, pour 
off the acid, rinse the surface with clean 
water, take off the putty, and clean off the 
varnish with turpentine. 


(76) Indicator, Svracuse, N. Y., writes: 
Please give me a method for finding the 
circle for the centers of ares for the 
involute or single curve system gears. A 
Let A C be the radius of the pitch circle of 
the gear. Bisect A C at D, and from D as 
a center, and with the radius A D or DC 
draw the semi-circle A HC. Bisect A D at 
F. and from A as a center, and with the 
radius A F draw an are, cutting semi-cir 
cumference A EC in the point B. From 
the center C, and with a radius equal to CB, 


base 


draw a circle, this circle will be the base 
circle on which all the centers of the tooth 
ares are located: and the radius of each 


tooth are is equal to A B, which, as will be 
seen by the construction, is equal to one 
fourth of the radius 4 C of the pitch circle 
To tind the addendum circle, multiply the 
circular pitch by .8188, the result will be the 
distance d from the pitch circle to the 
addendum circle. The distance from the 
pitch circle to the whole depth circle is 
equal tod plus ,!, of the thickness of the 
tooth at the pitch line, mechanics 
prefer to use jy in place of jy of the 
thickness of the tooth. Set off on the pitch 
circle equal parts, each equal to one-half the 
circular pitch, and through these points of 
division, draw the tooth ares with a radius 
A B. and centers on the base circle, ter 
minating in the addendum circle, and join 
these arcs to the whole depth circle by 
small ares or fillets, the radii of these small 
should be equal to } of the widest 
part of the tooth space. 2. Should the pitch 
diameter be a whole number or a whole 
number and a fraction? .4.—The_ pitch 
diameter may be a whole number, or a 
whole number and a fraction, but in any 
case it should be such as can be conveni 
ently measured According to the above 


some 


arcs 


construction the diameter of the base circle 
is .968 of the diameter of the pitch circle. 
wheels 


The above relates to having 380 


teeth or more. 





(77) B. C. W., —, writes to inquire : 
Do you consider the fly-wheel of which I 
inclose sketch safe at 160 revolutions per 
minute, the material being ordinary cast-iron 
and the bolts unturned ? A.—We look upon 
the wheel as more than liable to go to pieces, 
even under a steady speed of 160 revolu 
tions, there being something over 11,000 
pounds stress in the built up rim at the outer 
arms. The ring tension in a revolving rim 
is given by the very simple formula s 
V2 .1 pounds per square inch, where Vis 
the circumferential velocity of middle line of 
rim (supposed tadially thin) in feet per sec 
ond, Inthe present case, taking the mean 
circumference as 84 feet, the ring tension is 
found to be 828 pounds per square inch, 
which is well within the allowable limits 
were the ring solid ; but the rim bolts being 
incapable of transmitting bending stress in 
the metal, the bolted ends of outer rim will 
lift outward under the centrifugal force and 
tend to crack off at the junction with short 
arms. It is necessary to find the outward 
pull of the T-pieces and their moments about 
the short arms. The given stress, 828 pounds 
per square inch, being multiplied by area of 
section 14 square inches, nearly, gives 11,592 
pounds as the total ring tension in outer rim, 
und this is due to centrifugal force acting 
radially outward, and is the same as would 
be caused by a fluid pressure. Therefore, 
calling p a fluid pressure, p R = 11,592, 
where F is the radius of middle of outer 


115592 11,592 
R 5.2 

2,229 pounds per foot. Multiply this press 
ure per foot by the length of the chord of 


rim, and p (nearly) = 
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outer rim piece, which is }4 feet long (nearly), 
and the product is the total outward force 
due to the centrifugal action on the short T 
end, and is equal to 2.8 « 2,229 = 6,241.2 
pounds ; and this being multiplied by the 
distance of its center of effect from the short 
arm, which center of effect is here the mid 
dle of length of T-piece from short arm, or 
1.4 feet, gives 
6,241 & 1.4 & 12 = 104,850 inch pounds 

bending moment Divide this by 1 / d® the 
moment of resistance of the rim section, 
which is shown 4}” * 8° giving 9.37 as 


the moment of resistance, and therefor 
104,850 
— 11,190 pounds stress on extreme 
9.37 


fibers of outer rim section, close to short 


X 


“a GIN 








arms. This shows that the wheel is likely 
to wreck when run at 160 revolutions. The 
strains being as the squares of the velocities 
of rotation to reduce the above to 2,200 


pounds, a safe working limit, the speed 
must not be above 
11,190 : 160% :: 2,200 : z* or 2* 5,088 


and 2 70 revolutions per minute as the 
safe working speed. The outer sections of 
rim should have been flanged and bolted 
together at outer and inner radii by fitted 
bolts strong enough totake the full ring 
tension of 11,592 pounds 
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Gear Wheels, Gear Cutting. Grant; see page 152. 


Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Patents, H. F. Parker, Att’y, 26 Cort’ndt St., N.Y. 


Cam-Milling. Machine Tool Works, Newark, N.J 
Pattern and Brand Letters. A vyariety of sizes 
and styles. Heber Wells, 157 William St., N. Y. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt St., N.Y 


Engine Castings, 1 to 6 Horse-power Vertical. 
The Humphrey Foundry, Bellefontaine, Ohio. 


Best and cheapest Bolt Header made by C. H. 
Baush & Sons, Holyoke, Mass. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn, 


American packing rings are in touch with the 
cylinder. New circular about rings and pistons. 
J. H. Dunbar, Youngstown, O. 


Squaring and Rotary Shears, Tinsmiths’ Tools, 
Presses and Dies for sheet metal work, are made 
by the Niagara Stamping and Tool Co., Buffalo, N.Y. 


Radial Drills for every possible duty from the 
Smallest to the largest, built by C. H. Baush & 
Sons, Holyoke, Mass. 


Emery, emery wheels, grinding machines and 
grinders’ supplies, quick process and large stock. 
When in a hurry, buy of The Tanite Co., New York 
City, Cincinnati, Ohio, and Stroudsburg, Pa, 


New Jersey Art Metal Co., Passaic, N. J., finest 
thin and ornamental castings in brass, bronze, 
aiuminum, etc.; machinery name plates in brass 
and aluminum, 


“Binders” for the AMERICAN MACHINIST. Two 
styles, the ‘Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
* New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN MA 
CHINIST PuBLISHING Co., 203 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
post paid. Published by John Wiley & Sons, 53 East 
Tenth street, New York. 


*“ Modern Locomotive Construction.”” By J.G. A. 
Meyer. In this book the design and construction 
of all details of the locomotive and tender are con- 
sidered from a practical standpoint. It contains 
iilustrations of details made from working draw- 
ings, accompanied by plain directions for design- 
ing, and rules and tables for construction. Adapted 
to office and shop use. Price®, $10. Published by 
John Wiley & Sons, 53 East Tenth street, New 
York. 
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The Electric Motor in the Machine 


Shop. 
The second monthly meeting of mechan 


New York took place the 


ical engineers in 


evening of February 13that the A. S. M. E 
house Mr. Towne presided and intro 
duced Mr Georg Richmond who ifter 


Stating that he 


had made 


the matter ind 


no special study of 
had no decided opinions 
ibout it 


was in fact an agnostic so far as 


Motor in 
said in 


the subject of the 
the Machine 
part 


Electric 


Shop is concerned 


The present state of the art may be very 


briefly presented, and for this purpose it is 


not necessary to consider the subject of 
electrical transmission in general. The pos 


sibilities of long-distance transmission are 


no longer in question The relative econ 


omy in comparison with other 


methods of 
transmitting power may be considered as 
still an unsettled question, although the ex 
treme simplicity of the 


electrical methods 


will undoubtedly have a preponderating in 
fluence 


A very great advantage has been found in 


the substitution of for local steam 


motors 
engines in such pl ices as rolling mills. dock 
this 


Some 


yards ete ina Was altogether to be 


expected interesting data in. this 


connection 


are contained in a paper read by 
ID. Sc Iby-Bigyge before a meeting of the Tron 
and Steel Institute, an abstract of which is to 
be foundin the Hugéneering Magazine for De 
cember. He gives asanex imple of the econo 
my ¢ fTected a case where 
iting 94 HT. P 


aggregating 294 IH. P 


six steam engines 
vere’ wer replaced by motors 

While it may be said 
that such figures prove too much they un 
that 


eXtravacant 


questionably show there are many 


where 


causes Waste of power 


occurs in transmission: and if the advocates 
of other have 
rights, it 


should 


systems slept their 
that electricity 
and claim all the 


would be 


upon 
is perfectly just 
step in 
Nevertheless, it 


vlory. 
interesting to 
compare With a so casily won victory some 
other solution of 


the problem say, for ex 


ample, that of the gas engine operated with 
producer gas—for it is well known that gas 
engines do not fall off in economy with such 
frightful rapidity with decreasing size as do 
engines, and, 


steam moreover, the losses in 


transmission through pipes is trifling com 
pared to that of steam 

Leaving out of consideration the substitu- 
tion of motors for there 
application of the 
principle of special interest to 


steam engines 


remain three forms. of 
the mechan 
ical engineer—namely 

1. The driv ing of isolated tools where con 
venience is a chief consideration 


2. The 


chines around 


grouping of a number of ma 
a motor admitting of ap inti 
nite number of combinations—from that of 
two or three machines to that of all those on 
the same floor or in the same shop 

3. The a part 


and parcel of each and every machine tool, 


building-in of a motor as 


There are a number of examples in this 
country of the first method, among the best 
Fraser & 
La Vergne Refrigera- 
Probably many 
present have seen the arrangements in the 


Which are those of 
Chalmers and the De 


ting Machine Company 


known of 


latter case for driving the heavy 


The full 


direct coupling could not, of course, be ob 


tools in 
the erecting shop advantage of 
tained in this case, but the necessary coun- 
tershafting is attached to the walls of the 


building, well out of the range of action of 


the traveling crane. There are in all nine 
motors of the C. & (¢ 
for the Morgan The 
capacity is 75H. P. [tis found by experi 
ence that a single 40 I 
cient to supply these motors, although it is 


’. type, including three 
crane, ageregate 


P. dynamo is suffi 


rather severely taxed when the crane is be 
ing Operated at the same time that the plan 
The 
supplied by the driving en 


ing machine is running on a short cut. 
average Hn. F. 
gine during a test extending over six weeks 
wis 24 H. P. was of 100 
II. P., so chosen in view of possible exten 
sions, we may deduct 10 IL. P. for friction, 
leaving an average of 14 Hf. P. supplied to 
the dynamo, 


As this engine 


If there are still any advocates 
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of the storage battery such a case as this 


presents an opportunity of figuring on the 


economy of running this whole plant with 
say, a 20 11. P. engine in combination with 
storage batteries 

With regard to the second method, we 
have much more valuable data in connection 


Belgium In 


vivantage of the de 


with the installation at Herstal 


this case we have the 


liberate choice, based on a eareful scientific 


inquiry and the carrying out of the plan 
without any of the compromises necessary in 
running A 


plants already ré print of two 


important papers the one by Leon Caster 
managing director of the government 


Herstal the 
engineer for the International 


mans 


rifle factory at and other by 
Felix Melotte 
Company of Electricity, which supplied the 
& ¢ 


hands of 


electric plant, has been made by the ¢ 
the 


in the subject. It is 


Company, and should be in 


every one interested 
hardly necessary to say that both these gen 
tlemen are enthusiastic advocates of the sys 
tem adopted; and since they have between 
the ad 


better 


them enumerated 
the 
than read these as propositions for the con 


pretty nearly all 


vantages of same, | cannot do 


sideration of the members of this society 
ardor of a 
debatable 
ground and somewhat broad generalizations 
His 


lows 


Mr. Castermans, with the 


] Trost 


lyte, is willing to venture on 


statement of the advantages is as fol 
1 By the simplicity of its parts the se 
curity against interruption is greater than in 
other mechanical systems 
2. The 


leys, countershafts, ete 


elimination of belts. cables pul 


diminishes enor 
mously the chances of accident or interrup 
tion 

3. This system is the only one which will 
give accurate figures as regards power trans 
mitted and delivered 

4. This system it is which presents the 
smallest disproportion between effective 
work and the passive resistance of the trans 
mitting device, and which consequently 
gives the highest average efficiency 

5. The quantity of masses in movement is 
less than in any other system 

6. Electrical transmission is especially ad 
vantageous from the point of view of future 
fact 
of the motors takes its power directly from 


enlargements in a factory. In as each 
the main motive power, it is always possible 
to putin new motors without affecting the 
original installation 

7. From the point of view of interior sery 
ice, it isthe only system which offers the 
possibility of easily disconnecting each trans 
mitting shaft, and, what is more, of varying 
the speed of each of the elements independ 
ently of the others, which can continue to 
run at their normal speed; this last point 
offers one of the greatest advantages in a 
factory. 

8. Finally, when the machinery is started 
up this can be done without shock, electrical 
transmission operating as a veritable elastic 
buffer. 
for a sudden increase in power, the demand 


In the same way, if the work calls 


is communicated directly to the steam engine 
the 
machinery, while under the same conditions 


without affecting the speeds of other 


with a mechanical transmission a shock is 
produced which is felt throughout the whole 
system and affects the speed of all the vari 
ous masses in movement. He mentions other 
advantages which to the practical man would 
seem of even greater importance than the 
foregoing. ‘Transmitting shafts need no 
longer be absolutely parallel ; they can even 
be put in all directions ; and this permits of 
laying out the plan for the workshops, tak 
ing only into consideration good conditions 
of manufacture, without having to consider 
in advance the position which shall be given 
to the shafting. 

Mr. Melotte supplies a 


study, for the technical details to which we 


most interesting 


shall refer more particularly when his dia- 
grams are seen on the screen. 

His statement as to the advantages is as 
follows : 

1. It assures the complete independence of 
each main shaft. 

2. it permits the stopping of one shaft 
without stopping the whole 


factory and 
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without hay ing to use ck vices whic h are ex 


pensive and which are always difficult to 
irrange tor 


3. It 


has been stopped in again 


permits of throwing a shaft which 


which is not the 


case With most devices 

1. It permits of overloads as easily as any 
thus the motor No. 5 in the 
Great Hall at the Herstal 
which is 16 H. P 


several days at 30 H. P 


othe rsvstem 


factory, the nor 


mal output of ran for 


without inconven 
it nee 


>. It 


f security, should there be 
au bitch in the 


viVeSs more 
transmission, for the motors 
ire provided with an apparatus which cuts 


It permits of placing 


out the current automatically when the 


runs above the limit 


shafts in all the possible positions, without 
having to bother about making correspond 
ence with those already up 


6. It is less cumbersome The motor can 


be put in corner: the conducting wires 


will follow the ceilings or the walls, or are 
carried underground While mechanical 
transmissions take up considerable space 
with their shafts, bearings, pulleys and 
cables, and require a considerable outlay in 


re pairs and oil 
7. It adapts itself with remarkable facility 
to any increas 


in the plant * (Wo pieces of 


wire and the motor and all is done 


The installation at Herstal consisted of 
nine 16 H. P. motors, two 87 H. P. motors, 
and five motors varying from 21 H. P. to3 
Hl. P. Each of these, with the exception of 
two, one of which drove a pump, and the 
other a ventilator, drove a line of shafting 
The guaranteed efficiencies were 90 per 
cent. for the dynamo, 98 per cent. for the 
conductors, and an average of 87 per cent 
for the motors, giving a total efficiency of 
76.6 per cent, at the motor. While it) may 


be perfectly true tha‘ in the particular case 


at Herstal this efficiency is superior to that 
which anyone was willing to guarantee for 
that 


recorded efficiencies in 


transmission, it is obvious 


to the 


mechanical 
it is inferior 


some American machine shops. Professor 


Flather 


Measurement of 


in his work on *‘ Dynamometers and 


Power.” gives a list of 


shops in which the per cent. lost in driving 
the shafting ranges from 15 to 50 per cent 
leaving 


out an exceptional case of 80 per 


cent It must be remembered that in com 
paring these shops with the Herstal factory 
the 


still to be 


the 
the 


the friction of shafts driven by 


motors is accounted for in 
latter 
It will be 


vantages enumerated by Messrs. Castermans 


observed that many of the ad 


and Melotte apply with even greater force 
to the third that of the 
tool. To 
these may be added the absence of overhead 
light 

independence of each machine 


system—namely, 


motor coupled directly to each 


belting, unobstructed and absolute 


On the other hand, by the multiplication 
of small motors the efficiency will be con 
and the caretaking in 


siderably reduced 


creased So far as is known, there is no 
machine shop equipped in this manner, un- 
that of the Crocker-Wheeler 
Co A very near approach to it 


less, perhaps 
however. 
so far as division of is concerned, is 
to be found in the silk factory of Messrs. 
J. Forrest & Co 
the description of which appeared in 7’he 
American 


power 
_of St. Etienne, France, 


last 
employed 60° motors of 25 


Engineer for December of 


vear, Here are 


kilogrammeters, say 4 of a H. P., having 


an efficiency of 55 per cent., driving ribbon 


and velvet looms by cord transmission. 


There are also forty 75 kilogrammeter mo 
tors, each driving a loom by belt) transmis 
tive 
P. to 


and two small motors from 10 to 25 


sion In addition to these there are 
nyotors ot 


$i. P 


kilogrammeters. 


power varying from 1 II 
The results at St. Etienne 
seem to be entirely satisfactory It is obvi 
ous that the ultimate solution of the problem 
is a direct-coupled motor, although the first 
cost and the fear of an excessive amount of 
caretaking stand in the way of its adoption. 
that 
trical transmission have exercised themselves 
to prove 


It would seem the advocates of elec 
a proposition somewhat doubtful 
in itself, aud of extremely small importance 
when taken in connection with the machine 
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shop. Relative economy has a certain im- 


portance when power is used to drive ma 
chinery of unvarying productive capacity, 
such as looms, etc., or automatic machinery 


in general. In this case the workman must 


be educated to go at the pace set by the 


machine. In a machine shop, on the other 
hand, the amount of work of the same kind 
and quality turned out by different men 
varies very considerably After all, the 


the will ask is 


transmission 


question which engineer 


Will 


turn out work at less cost? 


electrical enable me to 
It each present 
make a mental calculation of the ratio 
the total 


interest, and depreciation on machinery, and 


will 


bet ween amount paid in wages, 
the amount paid for motive power in his 
own factory, I think he will find that the 
motive power is not much more than 1 per 
cent. of the wages, ete. If it could be 
proved that the adoption of electrical trans 
mission would increase the productian of 
each man 1 per cent. only, this would com 
pensate for doubling up the cost for motive 
power. On the other hand, if the introduc- 
tion of electrical transmission would involve 
a loss of only 1 per cent. in the efficiency of 
the workman and machine, it is frivolous to 
insist upon the relative advantage of a dif 
ference between a transmission efficiency of 
10 or 20 per cent., since there is an absolute 
loss equal to the total cost for motive power. 

What shall it profit a man though he gain 
all these advantages enumerated, real and 
imaginary, and lose the sale of one machine 
because he cannot produce it cheaply enough? 

Mr. Richmond the 


screen and explained a number of applica 


then showed upon 
tions of electric motors to driving machine 
tools. 

Professor Crocker, in discussing the ques 
tion, said in part: 
interest in this 
that 
one difficulty, and that is we cannot get ex 


Ihave taken considerable 


subject. I think, however, we all see 
act figures on this question because so much 
depends on the particular conditions in each 
case, | think that anyone who looks for ex 
act figures at this stage will be disappointed 
because the figures in one case would be 
quite different from those in another. Those 
in factories 


who instal electric transmission 


will have to be guided and will have to de- 
termine the point on more general considera 
tions. The best that they can hope for, per- 
the 


course, as 


haps, is to go to some shop where 


That, of 
sumes that some one has already tried it, 


conditions are similar. 
but in my opinion (and Mr. Richmond prac 
tically said this although not explicitly) the 
question of 
first 


the exact efficiency and even 
will the 


sense that he 


cost, and I even say actual 
amount of work done, in the 
put it, will not determine this point. I claim 
that the question whether it is satisfactory 
in the long run, whether the superintendent 
and workmen like it, will determine the sue 
cess of this system more than any bare fig 
ures. Of course those figures are very im 
portant and have to be considered with the 
other factors, but there are many factors 
which you cannot put your finger upon, and 
never will be able to put your finger upon, 
which will determine the success of this sys- 
tem more than mere efficiency or even out- 
put. The list 
tages which Mr. Richmond read _ practically 
that I to think 
of, in fact, they are almost identical. No 
one could consider the thing for any length 
without 


of advantages and disadvan- 


cover those have been able 


of time reaching about the same 


conclusions. The greatest advantage, and I 
think you will all have noticed that in the 
illustrations on the screen, is the fact that the 
Now 


put in figures, 


shop is clear that is not a thing 


Which can be Clearness has 
no coefficient, but the shop is simply free 
from obstruction. In fact, you have to look 
some time before you see where the motor 
is. That simply shows that the motive 
power is practically out of the way entirely, 
almost invisible and far less objectionable 
than the very cumbersome and dirty and un- 
Now that is 
an advantage as I say, which cannot be ex 
pressed in numbers. Nevertheless it deter 
mines the desirability of that system to a 
great extent, and [ think many factory man- 


sightly belting and shafting. 


Fesrvary 21, 1895 


agers or authorities would be largely int 
enced by such questions. There is one } 
that Mr. Richmond touched upon that i: 
ordinary machine shop the tools are used 
Now 


perience foes (and | am 


most continuously so far as my 
willing to n 
statements which go beyond my experi 
because Lam so sure of it), that in very | 
if any, shops in the world are all the 1 
used any considerable fraction of the 1 
or, to put it differently, I do not believe 

the average load on the driving power 
over 30 per cent. of the total capacity. | 
ures have been made by my friend Mr. | 
kin which 
cent, 


show from 25 to 27 and 28 


Those may possibly be low, bur | 
should think that 35 per cent. would bi 

most high. [do not mean by that that wl 
the shop is busy, doing the best it can, tl 
the total work in the shop represents o1 
55 per cent. of its maximum capacit 
What I mean is year in and year out, dec 
in and decade out, thé shops do not 1 
anything like 80 per cent., anything lik 
per cent. of their full capacity, 


total number of 


and 
hours during which the 
dinary lathe is running compared with 1) 
total number of working hours in the year 
very small. 
to that. 
companies in very 


Of course there are exceptio 


Very fortunate manufacturi: 
times 


course, modify that greatly. 


would 

1 am talki: 
of the country at large and the timesas thi 
Now that very materially affects t! 
that Mr. 
and I think I am now quoting hi 


good 


come. 
conclusions Richmond arrives 
He Says 
literally —‘‘ In the present state of the art 
can hardly be seriously claimed that such 
shop can be run with a less expenditure 
motive power than one fitted up with a r 
In oth 


based on th 


sonable system of transmission.” 
words, this statement of his is 
assumption that the tools are running 

their full capacity most of the time. If th 
But I clai 
that the premise is not true in the majorit 


You 


We have many cases where the sh« 


is so that statement is correct. 
of cases. 
that. 


is running very light, cith 


can go a step even beyond 
ni Liar tien 

or from taking stock or some other reaso1 

The shop is running so light that only a fev 
tools are operated—perhaps one single lath 
Under 
the electric system can be 


or drill press. 
run at perfect 
efficiency just as well as if the whole sho 
Whereas 
system would be very uneconomical. 


were running nearly. the other 
Thi 
permits, for instance, overtime work to ly 
done with a small connected engine and dy 
namo, perhaps five or ten horse-power with 
Tha 


by the ordinary syste: 


the minimum expenditure of power. 


same work done 
would require the main engine to be oper 
ated in most cases, because I assume yo 
want to work some particular tool which, o! 
the one which you 
could not work without operating the entir 
plant, and that ability I should add to thos 
already mentioned. I think it deserves specia 
mention. Now that particular point, the fact 
that the shop is not running anything lik: 
its full capacity most of the time, is the onl) 
point on which IL would differ at all from 


Mr. Richmond’s very compiete and very sat 


course, would be very 


isfactory exposition of this important topic 
The matter is one which, of course, will 
prove itself. Time alone can decide, but ap 
parently it is likely to succeed more or les 
completely, and in many cases where thi 
the 
comes especially advantageous, in fact, would 


work is variable, electric system be 
seem to be almost essential to the best econ 
omy. 

Mr. Oberlin Smith said in part : 

It seems to me without question, from thi 
arguments that have been offered, and fron 
the very nature of the thing itself, that wi 
may call the matter of power at least equal 
and in my opinion it is greatly in favor o! 
electric driving of tools, and especially or 
account of what has just been mentioned by 
Professor Crocker—the intermittent chara 
ter of machine shop work. In an ordinary 
machine shop the tools are stopped a goo 
deal of the time. With the mechanical 
transmission the shafting and belting are al! 
grinding sometimes and squeaking, and th 
belts hug, and all 


these phenomena ar 


those circumstances 
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ing on which we are so familiar with, 
ithe 50 or 80 per cent., or whatever it 
s being wasted, while with the electri 
nsmission all is cut off except just what 
used Assuming only that we do 

se, or that we lose very little, the other 
ntages of the electric driving are to be 
lered. and even now. in the present 
f the art, it seems to me it will un 
itedly pay to run mia hines in that way 
st us they can be properly equipped 
we must remember that the thing is in 
tutive state yet, and methods are some 


t ¢ rude Some of those pie tures show 


methods, where the motor is away 
and there is a train of gearing and a 
belts to get the motor to the spindl 
e the principal work is done As we 
with it we shall undoubtedly make 
motors run close to where the work is 
ind with no gear except what is 

ssury to change the speed It is one of 
tl reat charms of the electric motor that 

in put it where we want, in any posi 

ind take our power by flexible wires 
I do not be 


as a permanent thing, in putting a 


h can be run anywhere 


toron a line of shafting and another on 
ther line, and still use all the old belts 
couptershafts. We are 


motors on each machine, in my opinion, in 


going to put 


but the methods are crude yet One 
idvantage, as has been said, is the 

ible space. That space is not only good 
ood looks, and for getting rid of the 

ind cumbersome shafting and belt 

ind all the paraphernalia we have in a 

s] but for the great facility it gives us 
for traveling cranes of all kinds I do not 
mean an Ordinary traveling crane, but) per 
hay little auxiliary cranes that we shall 
idopt. covering one or a few machines in 
vidition to the main traveling crane An 
ther advantage of that space is the greater 
light it gives. In my opinion the light 
lone, which the workmen get by getting 
rid of the obstructions now in the way, 
would enable them to make a greater out 


put ol work hich would a great deal more 
than pay the difference in cost, even if it 
took more power to run the machine in that 
way. We have the quietness also. As a 
result of these things we have a better moral 
A shop that is light 


ind clean, and good looking and simple in 


effect on the workmen 
its action will inevitably raise the morale of 
ur workmen. The control of speed has 
been spoken of I think we do not realize 
What a great advantage it is to save the 
temptation to run at slow speeds when we 

ht to run fast on lathes and drills. An 
other thing is the facility with which an 
electric motor can be stopped in the case 
f emergencies 

\ case occurred only a week or two ago 
in one shop where they had just equipped a 
large punching press with a new three horse 
power Crocker-Wheeler motor, geared di 
rect. We were testing a number of pieces 

iron and watching the ammeter to see 
vhat power was being taken It was about 
i} amperes with 100 volts, while the fly 


vheel was running free We found by me 


chanical tests that the machine took only a 


ittle over half a horse-power, which I think 
vas due to waste in the rheostats. Every 
me we putina piece of iron to punch up 
nearly the capacity of the press, the 
mmeter would show for a fraction of a sec 
{a sudden rise to three or four horse 
ver. A number of pieces of iron were 
ought in for me to try personally under 


e punch to see what the press would do 


hese old pieces of iron had been brought in 
m the blacksmith shop. The man said 
vy were soft iron. One piece was half an 
hor more thick, and it proved to be un 
nealed cast-steel—it was so rusty I could 
tell the difference, and it took over 100 

ns to punch it, whereas the capacity of the 
press was 50 or 60 tons. The fuse in the 
re connecting the motor and the circuit 
ent off with a flash, and the ammeter 
imped up, I think, to 75 for an instant 
lwo cast-iron bolsters an inch and a half 
ick each, and a liner an inch thick under 
e die were all crushed The motor was 


t hurt a particle, or anything else. If that 
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had been a tight belt things would have 
happe ned i good deal worst especially il 
those bolsters had happened to be stronger 
But the fact that the motor instantly 
stopped, with no more harm done than thy 
melting of a little piece of lead wire, shows 
how convenient it is for these emergencies 

Mr. Fay said in part 

The first cost of an electric installation 
depends on whether you direct connect a 
motor for the machine or whether you 
vroup We have for the installation here a 
motor of high tirst cost for each machine 
where the motors are grouped, a compara 
tively low first cost The question of bring 
ing the first cost down by manufacturing 
cheaper motors is, in my opinion, a matter 
not worthy of very serious consideration at 
this date Electric companies would prob 
ably tind it very difficult: to pay dividends 
if they manufactured motors on the basis of 
copper at 12 cents a pound ind tron at 3 
cents a pound There ire other considera 
tions. When the purchasers learn to select 
the motors promptly, buy them quickly 
put the sellers to as little trouble as possible 
that will take off 40 or 50 per cent, ol thre 
cost, and that is one of the considerations, 
We have come to the conclusion, subject) to 
change without notice, that it Is not always 
proper or profitable to put a motor on every 
machine We cannot imagine for a moment 
that the gear takes the place of the belt 
and does the work any better than a belt 
We have decided to build motors that would 
run at the speed you require without gear 
or belt, and we are building them to-day 
But we do not believe the efficiency of a 
very small motor is high enough to pay for 


using it at all, if we 


an possibly help it 
To get down to figures, we have some 8 
horse-power motors that will give us a com 
mercial ethic ieney of SS per cent 


a little higher 


sometimes 
A one-half horse-power mo 
tor isa pretty good one at 60 per cent It 
very frequently happens that the increased 
first cost of a very small motor, and the ce 
result of 


creased efficiency which is the 


using it, will be a barrier which makes it 
more profitable to put several small ma 
chines of a kindred nature on one motor 
that has an appreciable cfliciency With 
that end in view. we propose to have nun mo 
tor, say, 3 horse-power, that runs at, say, 300 
revolutions, or 250 revolutions per minute 


and extend the motor shaft out connecting 


up to it one, two, three, four or tive small 
drills or lathes, or other things taking a 
fraction ota hors« power Wi ire aware of 


the fact that rheostats have been used But 
there is no need for them. In the past mo 
tors were designed so that if we undertook 
to weaken the tield with a view to increase 
the speed, which would be the result, the 
reactive effects of the armature brought us 
down to the sparking effect of the commiuta 


tor, of which most ol, us know the result 


We Very soon have te send over to. the 
manufacturer for a new commutator, and 
they say repairs are legitimate prey In 
order that we would not have to use a 


rheostat because our commutator would 


wear out if we undertook to weaken the 
field in order to vary the speed, we built a 
new motor. That is the only remedy that 
we could find for it, and at the present time 
we have such a motor as will give us a dif 
ference in speed of one hundred per cent 


without any sparking whatever, and it is 


done by tield commutation. "Phat is the 


simplest way out of it All that is necessary 
in order that speeds mii be changed is to 
get a motor that will not spark when the 
field is weak. That involves the necessity 
of studying the design carefully, and that is 
What you pay the manufacturer for 

The cumbersome train of gears is un 
necessary because we bring the motor speed 
down to meet the conditions direct 

Mr. Platt said in part : 

One horse power motors und half horse 
power motors have been spoken of for driv 
ing lathes. I do not think it is possible 
When you come to consider the throwing 
off and on of the belt, and the mumber of 
times you have to stop and start in running 
a lathe, that a motor can be stopped and 


started economically in that time, and J 
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should think for some time to come we shall 


have to be content with the grouping ot 


lathes and machines on a certain length ot 
shafting 1 iK¢ ny larg machine Shop 
eXtending over ny ren nd you wilt find 
that the great loss is always in transmis 

to long distances 


President Davis said 


There is a case in point that I rather 
surprised Mr. Richmond has not = m 
tioned The Southwark Foundry and Ma 
chin Company of Philadelphia we 
obliged a few vears ago to go into the elec 
tric driving of certain machines Thev were 


building Porter-Allen engines. They had no 
tools suitable to handle the bed plates. They 
had quite a number of portable tools, such 
us the slotters, and they were led to. take 


these tools to the work because the work 


was too large to take to their machine nad 
they developed i verv beautiful svstem of 
electric transmission It Wiis 1 por ible 


system of electric transmission by which 
they took their machine to the work, in 
stead of taking the work to the machine | 
think that is one of the branches of clectris 
transmission that we have not heard men 
tioned to-night, and which they have put to 
1 very good practical uss L think their 
work has developed by means of thos 
electric motors to an extent that would have 
been utterly impossible without them 
Mr. Binsse said 


I should like to contirm Mr. Richmon 


statement that there are very few manutfact 


uring establishments in which the pows 
cuts so little figure it does in the ordinary 
machine shop lL have two machine shop 


in mind, one of which emploved over 100 


men and where they are manufacturing lar 
engines and where the total power was about 
30 horse powell I know of another wher 


they could employ about fifty men, and 
where the cost of heating and drivin th 
establishment averaged, year in and year 
out, about S300-——that is about SLO day 
per working day Now, if you could save 
all of that, which of course you could not. it 
would not 


mount to very much. Of course 


that has no bearin upon the continuance of 
it, but so far as any saving of power is con 
cerned in the ordinary machine shop, | think 
they have been barking up the Wwron tree 

The Chairman (Mr. Henry R 


in part 


Towne) said 
I think it might be well to call attention 
tothe facet that the discussion this evenin 
has centered chietly around the practice in 
machine shops, which was the limitation ce 
tined in the address of the evenin but at 
Various times the debate has branched a 
little from that, and it would have been, pet 
haps, still more interesting if it might have 
included the practice in industrial establish 
ments of other kinds it has 


ind accepted apparently that 


For example 
been stated 
the percentage of time during which the 
machinery in the average machine shop is in 
use, is very small—it was put as low as 30 
per cent. of its total time Now, in a vastly 
larger number of industries, industries em 
ploving a far larger number of hands than 
the typical machine shop, which is in ques 
tion, that percentage is very much larger 
ind approximates more nearly to 100 It 
certainly ranges as high as 60 and 70, and in 
some causes SO and over 80 per cent. ol the 
possible time, and there you will reach con 
ditions so different as to make the treatment 
of this question of electrical distribution of 
power substantially different from what it 
may be under the conditions supposed in 
the case of machine shops. TL think it is a 
fair conclusion for a listener to adopt this 
evening, that the point) which has been 
reached thus far in the development of elec 
tric motors, especially of the small sizes 
both as to the first cost of the machines and 
as to the percentage of their etliciency in use 
is such as to make it probably the best pric 
tice in the majority of cases to group ma 
chine tovether, to an extent suflicient to 
utilize electric motors of reasonable size 
viving reasonable efficiency and not to at 
shafting and 
After all, the objective 


tempt wholly to climinate 


belting. point ol 
the manufacturer, in all of these discussions 


is to obtain the highest efficiency of men 


and of machines 
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nad all of these topics bear 
upon that question 


Professor Hutton then announced that the 
next meet uld take place March 15th 





en cn TF 


wURLEY . 
ARTFORE. CONN 








Improved Cutting-off Tool. 


We present herewith an engraving of a 
cutti off tool originally devised and made 
by Tlurley) Bros., but) now manufactured 
Machine Co., Hartford 


Phe tool will be recognized as an improve 


ment on Mr. Shate’s original form of cutting 
olf tool, and is designed to enable work to 
be cut off rh thre the a ilmost any desired 
distance from the chuck without the use of 
the center rest. and without danwer of break 


ine the Dhact This is accomplished by the 


shown, whichis adjust 


ible te uit ditferent sizes ot work and, ol 
Courst ibsolutelsy prevents the work from 
Climbing « r the ol and breaking it 
With this tool the work need not be broken 
AT till the cut reaches the center 
eB 
) 











An Oil Filter. 


Referring to on 


inquiry published in out 
columns some time since for a method of 
puritvine oil after being used on serew 
machines, and = for similor purposes, A 
Roussel, Fils & Borel, engineers. 9 Vieux 
Chemin de Rome, Marseilles, France. send us 
a les ription of an oil filter desioned espe 
clilly for old machine oils which have been 


used cither as lubricants for bearings. or on 


cuttin tools Wi ive a sketch of this 
filter herewith The oil is poured into the 
funnel A at top, and = falls onto a coarse 


ereen @, which retains the coarser) impuri 
ties It then PRISSES downwards through 
the pipe Band into the chamber A, where 
water and solid impurities are precipitated, 
the oil passing then through the felt M to 
the channel 4, from which it is drawn out 
The cock PR enables the residuum to be drawn 
of] pipe Sis for steam when needed, and 
in Ceise team is not available. the gas 
burner 7 can be used A is a metallic 
causing Oder sionally the felt is to be taken 
out md washed either in soda, or. still 
better, in kerosene dilution. Fis a float to 
indicate hight of oil This filter is said to 
be very satisfactory 
ie 
A Plumbago Phosphorizer. 

Phosphor-copper and phosphor-bronzes 
are being more and more extensively used 
The peculiar change which copper and 
bronzes undergo when fluxed with phos 


phe rus ure not well understocd, but the 
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effects are fully appreciated, strength and 
toughness are increased and liability to cor 
rosion decreased For these reasons phos 
phor-bronzes are being used very largely in 
marine and = railway construction The 
charging of the epee into the molten 
metal must be done with considerable system 
ind care, and this part of the operation may 
ln safely ind = ¢ isily 


iid 


accomplished by the 


of phosphorus chara 


or phosphorize rss mace 
of plumbago 
A phosphorizer con 


sists of a cylindrical 
body A 
made of plumbago cruci 


ble 


or 


churn-shaped 


material, and having 








a cavity a in the lower 
part, in which the phos 
phorus is contained 
From this cavity a hole } 
runs through to the top 

for the introduction of | 
the iron holding rod B. 4), 
This rod is upset at its 
lower end, and has a 4} 
collar C attached which 
holds the phosphorizer | 
firmly to the rod The 
walls of the lower cham-— | 
ber are pierced by a 
number of small holes to allow the molten 


metal to entirely surround the phosphorus 


All moisture must hn removed from 
the phosphorus, and it should then be 
tightly wrapped to prevent spontaneous 


ignition. This part of the operation re 
quires some degree of care and_ skill to 
carry it out successfully Sudden shock 
must be avoided, and the filling op ration 
should be carried on in a room as cool as 
possible. It isstated that the sudden change 
of temperature which the phosphorizer 


undergoes in being plunged into the molten 


metal can only be withstood by plumbago 


crucible material, a clay phosphorizer being 


practically useless on account of the almost 





of 


certainty its flying in pieces as soon as 
immersed 

The Jos 
N. J... who make 


variety for metallurg 


Dixon Crucible Co.. Jerse y City, 


» goods in great 


ical purposes, also make 


plumbag 


suited 
the 


these phosphorizers in different sizes 


to the size of the erucible in which 


fluxing is to take place 
-- -=_- 


An Exposition in Mexico. 

an exposition of in 
be held the 
City of Mexico in 1896, opening on the 2d 
of April at least six months 
\rrangements 


It is announced that 


dustries and fine arts will in 


and continuing 


are being made for the con 


venient and economical transportation of 
goods and visitors from European and 
American ports to the City of Mexico, and 


it is expected that the Exhibition will be 
visiting A 
adopted for taking care of the 
the 


1S ( ompanies will be 


well worth somewhat novel 


plan will be 


exhibits from various States of this 


country, formed which 


will control these exhibits. For instance, 
there will be a California-Mexico Exposition 
Co., a New York-Mexico Exposition Co 
and so on for every State in the Union, at 


least where such companies can be organ 


ized, and these companies will control the 
State 
For 
such companies, the 
Co 


exhibits, and manage their finances 


such States as are not represented by 


American-Mexican Ex 
all 


position will = transact business 


Those who may be interested in the Exhibi 
tion are requested to communicate at once 
with A. K. Coney, Consul-General of Mex 


ico, 604 Clay street, San Francisco, Cal 


—_>. 


Paint for Struetural Iron Work. 


The requisites oft protective painting for 


structural iron work have been made. the 
subject of careful) investigation by Mr. 
Wallis, of the Association of Engineers 
Virginia, and the results of his studies in 


this direction have He 


now been published 





REDUCING VALVES 


For reducing and maintaining an even steam, air or water 


pressure. 


These valves have been on the market for years, and 


are used by all the best and largest steam plants of the world. 





MASON REGULATOR CO., Boston, Mass. 











UNEQUALLED 
EFFICIENCY, DURABILITY, 
MINIMUM POWER, 
UFFALO AS BuFFrAaco,ny. 
FORGE Ca. USA. 
















PUNCHES , SHEARS, 
a HAND BLOWERS, 
Forces , ETC. 


‘BLACKSMITH - 
TOOLS 


B 


( 


BUFFALO Force Co. & 
BuFFALo, NY. US.A. 





















BOILER MAKING FOR BOILER MAKERS. 


— hy —— 
WwW. HH. FORD. 


18mo, Cloth, - »- - - .-.. $1.00. 


JOHN WILEY & SONS 
NEW YORK. 





Ready Made Iron Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

1895 Gear Book, Free. 
Treatise on Gears, $1.00. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South lith St., 
Philadelphia, Pa., 

and 86 Seneca St., 
Cleveland, Ohio. 








STURTEVANT FORCES. 


PRICES REDUCED. 


SEND FOR CATALOGUE. 
‘a ‘a’ 9 


B. KF. STURTEVANT Co. 


PORTABLE AND STATIONARY, | 
40 PATTERNS, 
ALL SIZES AND STYLES. 





No. 


BOSTON. NEW YORK. PHILADELPHIA, 


SO PAGES. 


CHICAGO, LONDON, ENG. 








BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. 


BRIDCEPORT, CONN. 


New York Office, 86 LIBERTY STREET. 






































recommends. as essential. that the first coat! grossed in discussing an invention of th 
\ 
be of red lead ground in raw linseed oil, and | latter 
used within two or three weeks after mix I tell you,” said MecGraith, dogged! 
ing, being also kept thoroughly mixed whil it won't work. It won't start with a lo 
in use. this coat drving in from 24 to 30]on, even if it will start by itself at a 
hours. If the finish is to be black, the next} which I doubt very much. You can figur 
two coats should be made up from a paste]it out by mathematics as sweetly as y¢ 
composed of 65 per cent. of pigment and 35 please, but when you come to build tl 
per cent of raw oil, the pigment to consist | machine the only formula applicable will | 
of 65 per cent. of sulphate of lime, 30 perfa very simple one—n. 9." — Electric Powe? 
cent. of lampblack, and five per cent. of red —" _ 
lead as a drier, the whole being thinned to Will the person who asked the questio 
a proper consistency with pure boiled oil. Jappearing under the name of W. C., Phil 
If the finish is to be red or brown, the}delphia, Pa., in our issue of August 2% 
paste should be composed of 75 per cent. of } 1894, send his address to this office % 
pigment and 25 per cent. of pure raw oil 
the pigment to consist of 55 per cent, ot yy" y Y 1 A] OGS 
» ° P a a 
sulphate of lime, 40 per cent. of oxide of NEW (Gx JA dA WO. 
iron free from sulphur and caustic sub 
stances. and five per cent of carbonate of The Phosphor Bronze Smelting Co,, 512 Arc} 
lime as a drier, the sulphate of lime to be} ‘eet. Philadelphia, Pa., send us a catalog illus 
om ‘ . trating and describing their articles made fror 
fully hydrated Phe estimated cost of such phosphor bronze, which include bells, gear wheels 
paint ready for use, is about 60 cents per[ screw propeliers, journal bearings, pans. et: ‘i 
callon besides rods, bars, wire, etc., to be used in manu 
ome ~—-:- _ facturing operations. The pamphle t also contain 
considerable information of interest regar ling 
A Simple Formula. such alloys. 
— We have received from the Holly Mfg. Co 
McGraith and Gurney had finished their] Lockport, N. Y , a large and fine catalog, illus 
luncheon in a down-town restaurant. The]trating and deseribing their high-duty pumping 
empty “ups that had held their eafé nod) engines. In this area number of fine engraving 
. . of such pumps which have been erected in various 
had been pushed to one side, and the table f euch pump shag art adlgneenschs wipe: 

x . d water-works plants of the country recently, and 
cloth was covered with pencilled diagrams ] there is much in the catalog that will be of interest 
of electrical circuits. The restaurant was [to engineers. 
almost deserted, as it was past three, and ne nena ae 
the waiter in charge of their table wandered ene 2 

, , ‘ wh CON Ge - = ———_———. 
disconsolately to and fro, casting occasional wl ¢ : 
Ry: eT NT a 3 
disgusted glances at the two sitters and the tis Win: Cry SEES 
. pan. | ¢ ASS AEROS eA 
illustrated tablecloth he was anxious to Sno e ; 
clear up and get off for his afternoon rest — 
before going to his evening post at an up w. ‘ ; ne 
- ~~ } T lerlot lj 7 ‘ The Wilmot & Hobbs rolling-mills at Bridgeport 
sega omy hg SRST Ceeerers ray onn , which were burned, will be rebuilt at once 
MecGraith and Gurney were too deeply en-] The company will continue its cold rolling wor! 








THE DEANE 


OF HOLYOKE 


MINING PUMPS 


The Deane Steam Pump Co. j 


HOLYOKE, MASS. 








Write for “ The Deane Specialties.’ 


Crescent Extra 


oe « WB - eo 









Crescent 
Steel 
Co. 








ae, OO Ce Gee ee ean gt nope 


‘EW YORK, N.Y. for Cold Chisels. 


FINEST QUALITY OF REAMERS. 


Patent Spiral Flutes, ‘‘ LIGHTNING AND GREEN RIVER’’ SCREW PLATES, 
Taps, Dies, etc. 


Send for Cata- 
logue. 


WILEY & RUSSELL MFC. CO., Greenfield, - U.S.A. 


"R, MUSHET’S SPECIAL STEEL” 


SAVES LABOB in being able torun at GREATLY INCREASED SPEEDS. FEWER GBINDINGS. No WASTE in redressing. 


SOLE REPRESENTATIVES IN THE UNITED STATES. 
B.M. TONES c& CO., 
BOSTON: 11 & I3 Oliver St., NEW YORK: 143 Liberty St. 


SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 


ae W. JOHNS’ ASBESTOS 


SECTIONAL 
PIPE 
COVERINGS. 


Non- Sennvcvee Gwenn FOR STEAM AND Hot WarTeER Pipes, BoiLeRs, Etc. 
H ABBESTOS BOILER COVERINGS, 


W. JOHNS MANUFACTURING COMPANY, 
H. W. Johns’ Asbestos Millboard, Sheathings, Building Felts, Fire-Proof Paints, Liquid Paints, 


Asbestos R 
87 MAIDEN LANE, N. Y. Sbestos Roofing, Etc 

















7 9 10 24 in, Swing 


Modern T’esign. 
Valuable Features, 
CATALOGUE FREE. 























Jersey City, Cuicaco, PHILADELPHIA, Boston, Lonoon 
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No serious interruption in 
the business is anticipated 


n its other factory. 


rhe Holly Manufacturing Company, of Lockport, 
& received two big orders, recently, that will 
ye steady employment to a large number of 

One is for a 5,000,000 gallon engine for the 
ypeka (Kan.) Water Company. The other is for 
pumping engine of the same size for the 
se Water Company. 


San 


The Eagle Horseshoe Company, of Milwaukee 

_ has been engaged in making a number of 
provements toits plant addi 
nal boiler and the rearranging the boilers 
e company contemplates building two scrap 
to make 


consisting of an 


as to be able its own billets 


raw material. 


rnaces, SO 
m the 
rhe Lodge & 
nati, Ohio, 


Davis Machine Tool Co., 
report that their trade 


Cin 


in tools is 


reasing, and that aside from their regular 
sident agents in England, France and Germany, 


ey now have experienced salesmen from the 





United States traveling in Russia, Turkey, South 
America and Mexico. They expect to ship soon 
two car loads of tools to New York, from whence 
they will be forwarded to England, 
Germany and South America 


France, 


Some time 
chine 


ago a Maine 
lathes, on 


manufacturer of ma 
a special order, built a big lathe 
of unusual and not very symmetrical proportions 
for one of the largest dealers in 
England. after it 
manufacturer and dealer had a falling out about 
another matter, and the dealer swore vengeance 
Ever since that time he has kept the big, awkward 
lathe that was built according to his own direc 
tions, prominently and 
takes delight in showing it to persons who con 
template a purchase of machinery, as a specimen 
of the work of his Maine enemy. He has 
made patterns of machinery heretofore built ex 
clusively at the Maine shop, and is having the 
manufactured but the Maine 
man is taking the and quietly re 


machinery in 


New Soon was shipped the 


placed in his salesrooms, 


also 


same elsewhere, 


matter coolly, 





DON’T ACCEPT ANY SUBSTITUTE 
INSIST ON HAVING 
NICHOLSON 


FILE. ; i” 












3000 


VARIETIES FILES 
(X. F.) & INCREMENT CUT FILES. 














WF Special Screws and Studs 


DN in Brass or Steel. 
[i 


ry Gear Cutting, Sheet “Metal Stamp- 


| if | ing, Automatic Machinery built to 


order, Send sample or drawing for 
estimate, 


SITTMANN & PITT, 


353 ADAMS ST., BROOKLYN, N. Y. 













ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG. 

Chief Am. Offce, 91 JOHN ST., N. Y. 

WM. JESSOP & SONS, ‘LTD. 


Established acentury ago. 
Medal World’s Columbian Exposition 1893. ) 


FOR 
TOOLS, 
DRILLS, 
DIES, &c. 

















marks: “It’s 
Boston Herald. 


a long lane that has no turn.” 








Machinists’ Supplies and Iron. 





New York, February 16, 1895. 
Iron—American Pig—We quote standard brands, 
$12 to $12.50 for No. 1; $11 to $12 for No. 2. 
and $10.50 to $11 for No. 2 Plain. Southern brands, 








$11.25 to $11.50 for No. 1; $10.25 to $11 for No. 2; 
$10 to $10.50 for No. 3: $10.50 to $10.75 for No.1 
soft; $10.25 to $10.75 for No. 2 soft; and Foundry 
No. 4, $9.50 to $10 

Antimony—The market is quiet and steady. We 
juote L. X., Shee. to S44c.; Cook8on's, 84 to 
S! : Hallett’s, 7.30c. to 7.35¢.; and U. 8. Frenct 
Star, sc 

Lard Oil—Prime City we quote at 58e. to M5e 
Copper—The market is easier and prices are 


irregular; second-hands have sold Lake Copper 





Re" as PRICES OF 


These 






Croas St., 


LeGOURT’S LIGHT STEEL 0G. 


1 PRI R 
. a} = ? S 2 $1. A 
be 3 Small set of 85.50 
; hy m0 4 23g 1.40 
4 1 Oo 10 ; 1.™) 
5 14 i) 1! bho 1.70 
6 lhe SD 12 HT 1 
7 134 1.00 Fullset of 12—12.00 


Cc. W. LeCcOuUNT, South Norwalk, Cone. 


goods are for sole by CHAS, CHI 
London, England 


TRCHILL & CO., L’t’d, 








BORING 4»> TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 





CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 
Foot power 

Star % Screw Cutting 
Automatic 

Lathes <. 
9 and 12 inch Swing. 
New Designs. Novel Fe 
Send for Catalogue B. 


SENECA FALLS MFG, COMPANY 
687 Water St., Mid 


BOWLER'S STYRIAN TOOL STEELS. 


First Quality for Shop Tools, 
Extra Quality for Expensive Tools, 
Special for Boring and Turning Hard Metals, 


*BOREAS’’ SELF-HARDENING. 


HOUGHTON g RICHARD SOLE AMERICAN 


AGENTS, 
148 & 150 Oliver Street, BOSTON. 





ss I eed 


itures, 





Seneca bal Sy 








POWER OR HAND PLANER, 


FOR MODEL MAEERS, 


TPrTeTTVvONT 


AnT 
eek craved dal of LW 


WORE, &c. 


Has all the Improved Features Usually Found ¢ 
Planers, and is Capable of Doing the Best and Fin 


gh Grade 
t Work, 


SjJa0u3g UOISUIUSEM PBI 


“O22 YW NOSNIWN'IIA “ff *W 


AS G3YNLIVINNVUW 





*sseW *‘u0{sOg 








SELLING AGENTS. 
Boston, S.C. Nightingale & Childs, 134 Pearl Street. 
New Y ork, Robert A. Keasbey, 54 Warren Street. 
Philadelphia, Macan & Co., 1420 Callowhill Street. 
Baltimore, Wallace & Bro., 432 Kast P ratt Street, 
Washington, Wm. &, Morgan, Room 19, Builders’ Exct 
Chicago, Walch & Wye eth, wO8 Lake Street. 
New Orleans, Delbert Engineering Co. 
Me mphis, Symmes & Co,, 162 Front Street. 
Milwaukee *» Wis., F. Sprinkman, 133 Sycamore Street. 
St. Louis, F. Bocler, 108 Walnut Street. 


23 Union Street. 


ABSOLUTELY K & NM FIRE-PROOF. 


AGNESI 


SECTIONAL STEAM PIPE AND BOILER 


THE GREAT COAL SAVER. 


Manufactured hy THE KEASBEY & MATTISON CO. 


lange, 


CINCINNATI: 
114i W. Second Street, 


AMBLER, 
Pennsylvania, 


Co 


Omaha, Spen 
Kansas City 
Denver, ©. W. 


CLEVELAND: 
117 Water Street, 


Butte City, Montana, R W. Jar 
YVontreal, Sclater Asbestos Mfg. Co 
San trancisco, Des Ha. & Deussing, 2 California Street 





VERINGS. 


SELLING AGENTS, 
Detroit. S. P. Conkling, 20 Atwater Street, Kast. 
Minneapolis, Arthur L. Otto,219 South Sd Street 
Des Moines, J. 0. & R.B. ¢ arter. 


cer Otis, 3U7 S. Sixteenth Street. 
J. H. Storer & Co, 
Badgley & Co., 18th and Market Streets 


Salt take © ity, U tah and Montana Ma hinery Co, 








FITCHBURG TOOLS. 


ASK 
Fitchburg Machine® 
Works 


FITCHBURG, Mass. 


FOR THEIR 





PRICES, 


WE BUI 


SEND FOR NEW CATALOGUE E. 





oy Ngai and other 


ODERN 


ETAL 
ANIPULATING 


ACHINERY. 


LIST OF GOOD 2D HAND TOOLS 
SENT UPON APPLICATION. 


THIS ONE 
48 IN. SWING 









MICHINERY FOR SULE. 


Planer, 28 in. x 24 in. x 7 ft., new 
Drill Press, 40 in. swing, new. 
Engine Lathe, 24 in. x 25 ft. bed, 2d hand. 
Roots’ Blow ers, Nos. 1,2, 5 and6, ‘* 
Haskin Vertical Engine, 9 x 9, ? 
Vertical Boiler, 30 H. P., " 
Open-die Bolt Cutter, 14 to 14, si 
Planer 14 in. x 10 in. x 30 in., ” 
Band Saw, 36 in., new. 

Write us before buying. 


COOKE & Co., 


Machinery and Supplies, 


163 and 165 WASHINGTON ST., 
NEW YORK. 








HENRY CAREY BAIRD & CO,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 
Our New and Revised Catalogue of Practical and Scien- 


tific Books, 88 pages. 8vo., and our other Catalogues and Cir. | 


culara, the whole cover ny oonry branch of Science applied 
to the Arts, sent free and free o postage to any one in 
part of the world who will furnish his address. 


THE FOX PATENT OPEN SIDE SHAPER. 


No springing of ram 
No overhanging table. 
Quick Return, Stroke 
Under Perfect Control 
Can be Instantly Ad 
{usted 116 in. or 2% in. 
No Screws to Monkey 








with. Powerful. Quick, 
Accurate. Write for 
circular. 


The Fox Machine Co,, 
325 N. Front St., 
Grand Rapids, Mich. 
135 Finsbury Pavement, 
London, England 





any | 





HEAVY ACCURATE 


work are indicated by the 12-inch 


Return Mortar Mountings made for the 


reprinting the official reports which describe these guns mailed upon application. 


cinta ctiahnactiltcietnctiathaincitadcthalinatiastn tc 


De VVBVVVVVVESSEEEVAVS 


BUILDERS IRON FOUNDRY, 


FOUNDERS AND MACHINISTS, 
PROVIDENCE, 


Our skillas machinists and the characte 
Breech Loading 






rR. I. 


r of our machine shop facilities for heavy 
Rifled Mortars and Spring 


United States Government. Pamphlet 





ROOTS? NEW ACME HAND BLOWER. 


| For Blacksmiths, ete. Slow Speed, Positiv _Bla t. Is Durable 
Compact ‘and Cheap; also Port at Tuyere 
Irons and Foundry il 
o 
o- 








NEW YORK 


Mention This Paper. 


TAN BUILDID 


COOKE & CO., Selling Agents, 


CONNERSVILLE, IND. 


Please 


bicago Office: 1405-10 MANHA 


a 





WORTHINCTON 
CONDENSERS. 


ACGRECATING IN CAPACITY 


625,000 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 


NEW YORK, 86 and SS Liberty St. 
BOSTON, 70 Kilby St. 
PHILADELPHUILA, 607 Arch St. 
CLEVELAND, 24 South Water St. 
CHICAGO, 185 to 189 Van Buren St. 


ST. LOUIS, Kighth and St. Charles Sts. 








P. HH. & F. M. ROOTS, Mfrs. Fe 





163 & 165 Washington St., 
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at 9%c.; offerings are freer without attracting 
buyers. Casting Copper is sold at about 9.06 
the demand is fair 

Lead The market is weak with prices from 
$.10c. to 3.126e. for New York delivery 

Spelter The market is very dull. prices have a 
downward tendency. Current prices are about 

Ihe. to 3.17e%e. for York delivery 

lin The n irket s vel steady and consumers 
demand is fair Prices ar firm, 13.75¢. for spot 
and about 13 for February delivery 





 ** WANTED * 


* Situation and Help” Advertisements only tuserted 
under this head, Rate 80 cents a line for each inser 
tion. About seven words make aline. Copy should be 
sent to reach ua not later than Saturday morning for 
the ensuing week's iss Answers addressed to our 
care will be forwarded, 


by skilled mechanical drafts 
30x 111, AMERICAN MACHINIST 


Wanted— Position 
man, A! references. 
good refs,, N. 

MACHINIS' 


Mech. draftsman wants position 
Y. preferred. Box 114, AMERICAN 


Draftsman, mech. knowledge of machine design, 


1 yrs. exp., tech education. Box 115. AM. Macu 
Coremaker, thoroughly competent, seeks steady 
pos., sand or loam: abstainer. Cores, Am. Macn 


as foreman of brass 
Am. MACHINIST 


Maag 


First-class man desires 
work, large exp., best refs. B., 


Patternmaker wants situation \ si4 
y 


Berry street, Brooklyn, E. D., N 


Wanted—A patternmaker under 30 years of age 
as partner. Write J. Mac Cash, 619 Harris Ave., 
St. Louis, Mo. 


Mechanical engineer, with long experience, de 
sires to act as New York representative, or on the 
road, for machine shop. X.Y. Z, Am. MACHINIST 

Designing draftsman (28) wants pos. in the South 
First-class tech. education, 8 years prac. exp.: best 
refs. Address ‘*South,’”” AMERICAN MACHINIs1 


il 
machinist 
pel 


in 
L 
115, 
Wanted 
shop foreman having fair knowledge 
good lifetime place and a prospect 


Situation 
in 
Box 
Oy 
by thorough 


good 
! 


1006, 


manager 


avy and genet 


Wanted 


Foren 


country, in New 


Wanted \ 
Omission f 
New 


uls 


to right mana 
of an interest atter first 
mand 
AMERICAN 


Draftsman 
education 


class of 


day, sing! 


references, 


York Cit 


" 


y 


in small jobbing 
Jerse 
ind hustler with exp 
preferred 
Malone,’ 


! 


as foreman 
all kinds of machinery castings 
Providence 


a 
we 


ven for engagement as superintendent or 
mechanic up 
and musher 
rk ; 


y 


representative to 
ra iine of 
Chicago, 
must have had exp., and furnish refs 


AMERICAN MACHINIS1 


not less 


good 


than 
MACHINIST. 


Machinist 
knowledge 
signing, 9 vears In machine shops and 2 years in 
drawing office, desires position at dratting 
with reliable firm and gain experience in 
machine designing is a greater object at 
present than high wages 
CAN MACHINIST 


if foundry 


experienced 


asst 
n modern methods, a 
on engine, mill 


Box 117, Am. Macu 


mach. shop 
must be an all round 
in similar pos., $3 
Address with 
AMERICAN MACHINIST 


agent on 
utomatic steam engines 
Baltimore and St 
Box 


act as 


By old Philadelphia concern, a machine 


of drafting; 


trial) vear. Should com 
$5,000 Address C., care 
age 26, with technical 


of machine de 


To be 


a good 


Address Box 116, AMERI 








1% MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 


ing week's issue, 
be Jor warded, 


85 cents per line, each insertion. 
reach us not later than Saturday morning for the ensu- 
Answers addressed to our care will 


test Steel Flue Scrapers. 


Copy should be sent to 


Cheap 2d hd lathes & planers. S.M.York,Clev’d,O. 


Kelley Co., Erie, Pa. 


Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 











187A. 


CLEVELAND TWIST DRILL CO. 


COR, LAKE & KIRTLAND STS, CLEVELAND, O. 


Established in 


100 & 102 Reade Street, New York. 


85 Queen Victoria St., London, Eng. 
5 Neue Promenade, Berlin, C., Germany. 





MACHINERY BARGAINS 


BEFORE REMOVAL, 

At Phenix Iron Works, Trenton, N. J. 
bin. x6 ft. Engine Lathe Steam Hammer, F.& M.,1,000 Ibs, 
we“ Bw ‘ 19-36 and 50in Dril 
a *19 | Portable Drill 
24 12 2¢in. x 5 ft. Pint 
29 ** 13% | 86in, x 14 ft. Planer 
26 20 t6in. x 12 ft. Planer Heads 
- * i . 60 in. x Oft. Planer, 2Cr Rails 
7 0m $ Bement Slott Win. Ss 
50 * 20 ‘ | Zin. Bolt ¢ ter 
Toe | “ | 12in. Shaper Traverse Head 
72 n) s “ ‘ | Gear Cutte Min 
Bradley Hammer, 80 Ib, Milling Ma 0 

10 ft.-16 ft. Vertical Boring and Turning Mill, Emery Grinder, 
Cranes, Blower, Boiler Rolls, Punch and Shear, et ° 


Send for full list and prices. 


GEORGE PLACE MACHINE CO. 
145 Broadway and 86 Liberty St., 
NEW YORK, 


MANUFACTURERS 
You Want Power. emai.’ For'rent 


small. For rent, 
57,000 sq. feet of floor space—wil! split up to suit 





tenant— Building new—S8 stories—factory construec- 
tion—exterior windows to each floor—Gas, Electric 


light and power—elevators—rent and insurance low. 
Address, J.J. VANDERGRIPFT, 
Imperial Power Bld’g, Pittsburgh, Pa. 





SECOND-HAND MACHINE TOOLS. 


ist 


LAIGHT & CANAL STs., 


ENGINE LATHES. 


in 


jin 


yin 





x 6ft. Parker, Tay 
x 6 ft. Blaisde 
a P Ta 
sft. Bla 
6(t New Have 
x Sft Biaisdell 
x Sift. Wamesit 
x 10 ft. Bla 


x Of Bullard 
x l2ft Geo. Ga 
x 9ft. Lathe & M 
xX 12 ft, Fifield, 


PLANERS, 


xl6 in, x Sft. Walt 


4 


1X4 ft. L. W. Por 
. 22 in. xX 6 ft. Pond M 
hine Tool Co 
x 24 in. x 5 ft, Putnam 
SHAPERS. 
Pratt &W 
n. Juengst, Crank 
1 J gst, Friction 
Wood and Light Trav 
Head 
n. Putnam Tray « Head 
Hendey, Friction 
Also, alarve number of 
and detailed description 


DRILL PRESSES, 


No. 1 2 Spindle, Garvin. 

No, 2 3 Spindle, Garvin 

No. 3 4 Spindle, Garvin 

No. 3 6 Spindle, Garvin 

in. New Haven, Bench 

Win. Bickford, Lever and Wheel 
fin, Au 1. Back Geared 

Ww I i, Back Geared, Power 

ed 
9 ft. Holly Mfg. Co., Radial. 


N 
N 
No 
N 
N 


4 


other ma 


SLALZA 


SCREW MACHINES, 


1 Garvin, W. I 

> Brown & Sharpe. 

> Warner & Swa 

t Windsor Machine Co 


Pratt & Whitney 


léin. x 5 ft. Flather & Co 


MILLING MACHINES, 


THE GARVIN MACHINE CO., 


o, 1 Pratt & W., Lincoln. 
~ 4G rvin, Rack Feed 
0 Garvin, Universal 
» 1 Garvin, Universa 
5 Brainerd, Standard Uni- 
v 1 
3 Garvin, Lincoln, 
2 Garvin, Duplex 
hines, Write for a complete 
NEw YORK, 


Also, 51 North 7th St, Philadelphia, Pa. 





LEWIS K. DAVIS, MECHANICAL ENGINEER, 


MANHATTAN LIFE BUILDING, NEW YORK. 


EXPERIENCED IN DESIGNING HEAVY MACHINERY, POWER PLANTS AND 
MACHINE SHOPS. 

PLANS, SP£&CIFICATIONS, SUPERINTENDENCE AND THEORETICAL TESTS. 
REFERENCES BY PERMISSION. 





Bent Wire Goods a Specialty. 
quote prices for either machine or the Goods. 


SON, Waterbury, Conn., 


BUILDERS OF 


S2 SO BLAKE & JOHN 
ieee PIN, SAPETY PIN, HOOK AND EYE MACHINERY, 


AND LABOR-SAVING MACHINES OF EVERY DESCRIPTION. 


Send Samples that we may 





E.W. BLISS CoO. 


1 ADAMS ST., BROOKLYN, WW. Y. 
Chicago Office, 100 W. Washington Street. 


SHEARS, DIES 


ano SPECIAL MACHINERY, 
The STILES & PARKER PRESS CO. 











COLD SWAGING 


MACHINE 


The Dayton 
Swaging Ma- 
chine is the best 
for reducing 
and pointing 
wire and_ tub- 
ing. If inter- 
ested address 
the manufact- 
urers, 


EXCELSIOR 
NEEDLE CO. 


Torrington, 
Conn, 


Address P. O. 





For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 


Light and fine mach’y to order; models and elec 
trical work specialty. E. O. Chase, Newark, N. J. 


Wanted—A purchaser for a good key-seater, by 
Mitts & Merriil, 913 Tilden Street, Saginaw, Mich 

Wanted—To buy good second-hand tools. Box 
83, AMERICAN MACHINIST. 


fargains intoolsand machinery. Send 6 cents 
for ill’d catalog. Frasse Co., 17 Warren St., N. Y 





Addre Ss 
saginaw, Mich 


For Sale—A first-class key-seater, new. 
Mitts & Merrill, 913 Tilden St., 

Model Locomotive Castings. Latest design. G. H 
Olney, 163 Herkimer street, Brooklyn, N 


Wanted 
a first-class key-seater, 


To correspond with any one in need 
Address Mitts & Merr 


No. 913 Tilden Street, Saginaw, Mich 
Wanted—Aluminum and brass castings to make 
lowest prices for satisfactory work; prompt d: 


correspondence solicited l'winning Can 
Liberty St., Paterson, N 


livery 
bell, brass founder, 153 














AMERICAN GAS FURNACE CO., 


OIL CAS PLANTS 


GAS BLAST FURNACES and HIGH PRESSURE BLOWERS 


For the economical generation and systematic application of HEAT. 
CATALOGUES ON APPLICATION. 


No. 80 Nassau Street, New York. 


ENGLISH AGENCY: 


Chas Churchill & Co., Ltd., 21 Cross St,, Finsbury, London, E. C., England. 





SEGOND-HAND TOOLS IN STOCK, 


MODERN STYLE, LOW PRICES. 
ENGINE LATHES, | PLANERS, 
19 in. 


ll in. x 5 ft. Sebastian x 3 ft. Wheeler. 
m—” = 4 Blaisdell og & Pratt & Whitney. 
14 x 6 Hendey Taper , x 4“ Pond, 
14 x 6 Flatt 4 x 4 °° Blaisdell, 
4 x § Flat! 24 x 5 New Haven. 
16 6 Kiaisdel ss £e Powell. 
Th 6 Ire B ‘ x 6 Wood & Light 
16 xt Hendey 0 x 10 Fitchburg 
17 x lo Lathe &M 0 x lo Bancroft 
1s x 5 Me Mahou x lo Lathe & M 
0 x 8 Pond is x1 Fitchburg 
0 x 10° Putnan ~ x 12 Bement 
44 x 15 ‘*G ' . . . 
+ = 12 ** Fite SHAPERS. 
4 x i4 Putnam 8 in. Stroke Hendey. 
"4 x 22 Pe 10 o Gould & Eber. 
0 x 16 re n mM ¢ . Ftbg. Trav. Head, 
x 1 Hewes & PI i * : Hendey 
« 18 Fitchburg Triy 1 ** Fox” Crank, 
I Fox Lathe, 15 in 2 Triple Geared 
( I Lath 18 in 4) ’ ES 
‘ MILLING MACHINES, 
DRILLS, Garvin No, 2 Hand Feed 
se iv Drills, Hrainerd No 4 Stand. Plain. 
tin ¢ plete Improved. Brainerd, No. 3 Sta Univ 
Xin Complete Blaisdel 16 in, Centers, Cutters, et 
Radial, 3 ft Arm Brown & Sharpe No. 6 Plain 
Upright Borin and = Turn Table 48 x 14, 
M ’ ° De 
ot, an SCREW MACHINES. 
Pratt & Whitney No. 1 with Wire 
HOR, B, & D, MCHS. Feed, compiete 
, , . . New Pattern" with 2 in, hol 
Bement No, 2, 54 in. Swing. , 
Bement No. 4 64in, Swin Back Gears and Auto, Turret, 
Bement Cylinder Borer, large. MISCELLANEOUS, 
> wae er . Steam Hammers, 300-800 Ibs. 
Pattern Makers’ Tools tradley Hammer, 200 Ibs, 
Saws, Lathe, Planer,etc. Stiles No. 1 Power Press 
30 : . Keyseater for Pulleys & Whee!s. 
BOILER TOOLS. Gear Cutter J2in, for Light Spur 


Rolls, 5.6. 8 and 10 ft, 
Bement Boiler Plat Acme Lin. Bolt Cutter, 
tt. for Lin. Plates 10 in, Slotter, Cheap. 


J. J. McCABE, 


E. P. BULLARD’s |!4 Dey St., 
NEW YORK. 


IN THIRTY YEARS 


prices on good new and second-hand meta) 
working machinery have never been so low 
as to day a 


Bevel and Worms, 
Planer 16 





The botton mark has been reached. 

Nearly all the good second-hand machinery 
on the market has been sold out. 

Stocks of machinery are running 
down very fast. 


new 


One month more will clean everybody out. 

Then prices on everything will advance. 

If you need anything, and want it at 
present low prices, better write for our list 
to-day. 

Besides our stock of new machinery, we 
hand a first-class machines, 
slightly shopworn and also a few fine 
second = hand 
Prices very low. 


have on few 


tools, ‘‘as good as new.” 


HILL, CLARKE & CO., 
Machinery Merchants, 


156 Oliver Street, 
BOSTON. 


12 & 14S. Canal Street, 
CHICAGO. 


NEW AND SECOND HAND: 


ENGINE LATHES, PLANERS., 
24 in. x24 in. x 8 ft. Lodge&D 
DRILL PRESSES, 


20 in. Lever Drill 
. and 34 in, 


12in,x4ft. Manhatten Co. | 

l4in. x 6 ft. Lodge & Davis, 

16 in, x6 ft. Lodve & Davis. 

16in. x8 ft. Blaisdell | 

2lin. x11 ft. Lodge & Davis, | 

2lin, x 8 ft. Lodge & Davis 

22in. x 8 ft. Dietz Gang. 

24 in. x12 ft. Special heavy | 
pattern. 

24in. x 38 ft. Shafting Lathe. 

27 in. x 22 ft. Morris. 

28 in. x17 ft. New Haven, 


B. G. 
52 in. Comb. Radial. 


120 in. Radial. 
Henley Swing Drill 
MISCELLANEOUS, 

2 No.1 Garvin Tapping Mach 

1 No.2 Garvin Tapping Mach 

1 Open Die Header for Head 
ing Bicycle Spokes. 

1 Garvin Screw Slotter. 

12 in. and 15 in. Lever and | New Imp’v’d Engine Lathes 
Screw Movement to Turret. | Turret, Brass Working and 

22 in. Turret Chucking. | Pulley Machinery. 


THE LODGE & SHIPLEY M. T. C0., 
CINCINNATI, 0., U.S. A. 


MY VERNIER CALIPERS. 


sk your Dealer for them, or send for 
Catalogue and Special Prices to 


E. G. SMITH, Columbia, Pa. 


S CEly 
BESL! 
CHICAGO, ILL.,U.S.A 


IRON SET 
SCREWS 
HAXAGON 
CAP SCREWS 
SQUARE 
HEAD CAP 
SCREWS 
MACHINE. 
SCREWS 


90! nd. 
Surr th 


TURRET LATHES. 
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TO BUY FOR CASH. 


First-class Second-hand Engine Lathes, 


ee ee 


W 











Planers, Drill Presses, Shapers, Milling 
Machines, etc., address, 


The Fosdick & Plucker Machine Tool Co., 





CINCINNATI, OHIO. 





For all Anti-Friction 
Purposes. 








WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 


Cleveland Machine Screw Co., 


CLEVELAND, OHIO, 


STEEL BALLS 












WRITE FOR 
INFORMATION, 
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THOS. H. DALLETT & CO., 
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YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


Portable Drills, Hand Drills, Boiler 


Shell Drills, Light Drill Presses. 
Also ELECTRIC 


MOTORS 

for driving 
Machine 
Tools, 
Cranes, 
Elevators, 
Pumps, 
Presses, 

and other 
Machinery. 








Shriver’s New York an Cranes 


FOR HAND OR 
ELECTRIC POWER. 





Ta Wenec au p 
ait WER & Coy 322 = a RT 


Ask your nearest Dealer, 
Manufacturers 


” |MPROVED ORI 


Style A, Three-Jaw. 
Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St,, Finsb 


THE LATEST 


Strong, Accurate, Durable, Cheap. 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 


or send to the 
for 


LL CHUCKS, 





Style B, Two-Jaw. 
ary, London, Eng. Awards at the World’s Fair 





333 be 56th St, 


NEW YORK. 


I. Shriver & Cp Ws 


MANUFACTURERS OF 


TRAVELING CRANES of 1%, 2,3,5 and 10 Tons 
capacity, to b: ated by H. 
- AAS oper y Hand, or wholly orin part 





NORTON EMERY WHEEL CO., 


WORCESTER, MASS. 


ILLUSTRATED CATALOCUE FREE. 


‘CUSHMAN’ 


Screw Machines, 
work. ._ + * 
SEND FOR C 


* CHUCKS. 


For Lathes, Drills, Chucking and 


and for Special 


ATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 





F PLANER CHUCKS 


Address G. W. JORDAN, 
@& Wayne STREET, WorRCcESTER, MAss. 





7 
Hl}p 






Send for Circulars 
and References. 


va — 
| TRAVELING CRANES 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 
ALFRED BOX & CO., 

Front, Poplar and Canal Sts., “ 
PHILADELPHIA, PA. 





CRANES, aah PORTABLE HOISTS, OVERHEAD TRACK, 


_SEND FOR CATALOGUE. 




















MARIS BROS., 


SUCCESSORS TO 


MARIS & BEEKLEY, 


mt, en z i (HA RTH 
= = : i \; 
2343 & 2345 
Callowhill St., 
PHILADELPHIA, PA. 












2 _— a\: | { 


‘sl 


The HOPPES lLive-Steam Feed-Water Puriier, 


Guaranteed to Prevent Seale in Boilers. 
ing any kind of water. 


Send for Catalogue D. SPRINGFIELD, OHIO, 


Hard Sheet Steel Troughs 
Easily Cleaned, 


HOPPES MANUFACTURING Co., 





Albro Worm and Worm Gear = 


Consumes less 
power and gives 
better results 
than any other 
System. Infor- 
mation cheer- 


The Albro-Clem 
Rlevator Co., 


4)1 & 413 Cherry St. 
Philadelphia, Pa. 





| 


THE BEST WORKMEN 


GRODET |: a 
SWISS [FILES 





-ALS SOSA, 


rs "CHAMPLAIN ST.. 
Ma " CLEVELAND, (Ole LOR 


SEND FOR PRICE LIST No 4 











articles, our 


RACTICAL 
DRAWING.” 


By J. G. A. MEYER. 

The demand for back numbers of 
che American Machinist, containing 
this valuable series of articles, has 
been so great, that, notwithstand- 
ing it has compelled us to issue | ada or Mexi 


hereafter be 
A number 





special reprints of several of the! and toany foreign country fo 


complete sets, with the exception 
of two or three issues,and orders can 


are using these articles in lieu of a 
text book on this important branch 
of mechanics. 


The set of SS peoees will be sont by 
mail to any ad 


Order now before our stock 
of papers is exhausted. 


stock is now limited to 


filled by the set only. 


of engineering schools ADDRESS: 


American Machinist, 
208 BROADWAY, 
NEW YORK. 


ae ae 
co for $5.00, postpa 
* for $1.00. 












The Sample 
Tells the Story. 


Asample of Dixon’s pure flake lubricating 
Graphite, with interesting and instructive 
pamphlet. 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 








== The National 
= Feed-Water 
i Heater 


A brass coil Heater 
delivering water to 
the boiler at 210° 
Fahrenheit. 


0 H. P. sold. 
Prices low. Satis- 
faction universal. 
=<. The National 
Pipe Bending 
Co. 

S82 River St. 
New Haven, Ct. 


nanan. 
UNIVEASAL, or 
COMBINATION, 


Est'd 1882. Strongest. Easiest tochange. Best finish. 
Reversible Jaws (patented) ¢ iving 5 changes in- 
cluding every possible position. fiiv STRATED OaTa- 
LOGUE sent, Liberal discounts. Prompt shipment, 
Address W. WHITLOCK, 

89 Cortlandt Street, N. Y. 
Works, 1300 Hudson, Hoboken, N.d. 


WE LEAB, OTHERS FOLLOW. 


Sweetland Combination Chuck, 


Reversible Jaws. Accurate 

Standard Independent, Soli 

Shell, Solid Reversible Jaws, 
Sa Strong and True. 


SEND FOR CATALOGUE. 


The HOGGSON & PETTIS MFG. CO., - New Haven, Coun, 





te 


Es ai ee 
SWEETLANO 








‘« The Mills of the Gods Grind Slowly,’’ 


BUT NOT 8O OF 


UR Lathe Centre Grinder 


Just the Tool for You. 


TRUMP BROS. MACH. CO., Mirs., 
WILMINGTON, DEL. 


C7TaNES 


CUPOLAS, LADLES, TRUCKS, 
Whiting Foundry Equipment Co.,, 


225 DEARBORN ST., CHICAGO | Sagver. 
New Yor« Orrice, 182 Front Sr. fut. 













ECONOMIC SAFETY HOISTS. 


OVERHEAD TRAMWAYS, 
TRAVELING CRANES, Etc. 


| SPEIDEL & ROEPER. 


READING, PA, 





Micrometer depth gauges, height gauges and in 
side calipers. Have you seen our centre indicator? 
Write for circulars, 


J. T. SLOCOMB & CO., Providence, R, I. 


PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful grip 
than any chuck ever offered. This seems a broad 
claim, but we prove it to mechanics who will 


examine. Ask at your dealers or write us for 
particulars. 


THE D. E. WHITON MACHINE 6O., 
5 Oak Street, New London, Conn., U.S. A., 


Or, SELIC, SONNENTHAL &co., 
86 Queen Victoria St., London, E. C., England, 


SKINNER CHUCKS. 


Independent and Universal 
Chucks,Combination Lathe 
Chucks with patent revers 
ible jaws, Drill Chucks, 
Planer Chucks and Face 
Plate Jaws. 
SKINNER CHUCK CO., 
New Britain, - Conn, 
SEND FOR CATALOGUE, 


=) THE PRATT CHUCK GO. 


CLAYVILLE, N. Y. 
Manufacturers of 


| COLD DRAWN STEEL 


AND 


BRASS FERRULES 


From 16 to 24 Gauge. 
Ferrules of Every Descrip- 
tion, Bicycle Parts, Typewriter 
Bells, ete. 
SEND SAMPLES FOR ESTIMATES. 


EF tproernermes Tyr h vr AE 
Ps ] ‘ 2 
Pobtibiiil hchshahel 


MACHINISTS” SCALES, 


PATENT END GRADUATION. 

We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 

COFFIN & LEIGHTON, SYRACUSE, N. Y. 





























Mae GONO Was 


Frank Burgess, Prop., Boston, Mass. 
SEND FOR CATALOGUE D. 





W. C. YOUNG MFG. CO., ss" 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 





SEND FOR OUR BOOK ON 


Corrugated, Copper Tubes 





as used in our Wain- 
wright Feed - Water 
: Heaters, and other 


y steam appliances. 


‘The Taunton (Mass.) Locomo- | = 





Owing toa change in our firm 
we will sell our 


TURRET TOOL HOLDERS 


now on hand, 


$16.00 for Nos. 
tr and 1%, and 
$26.00 for No. 2 
C. O. VD. until 





March 2oth. 


HOLMES TURRET TOOL POST 0., 





tive Ate, Co, 


226 La Salle St., Chicago, III. 








Punch for Webb of 





~ HYDRA 
ja 






ACC 


The W. &$. 











SPBSVsesesesesesesesesse 





PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, PACKINGS, 
IUMULATORS, 
SEND FOR CATALOGUE D. 


WATSON & STILLMAN, Proprietors, 


204, 206, 208 and 210 East 43d St., 


NEW YORK, 


IC MACHINERY, 


Hydraulic Machinery Works, 





Forgiug Press. 
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14”, 16”, 18”, 22” and 24 
ATTENTION. ENGINE LATHES, 


WE SHALL HEREAFTER HAVE A FULL 
LINE OF OUR OWN MACHINE TOOLS, 
CONSTANTLY IN STOCK, AT THE WARE. 
ROOMS OF 


Dawson & Coodwin, 


—— AND —— 


52”, 80” and 120” 


RADIAL DRILLS. 


67 8. Canal 8t. Dietz, Schumacher & 60., 
CHICAGO, ILL. Cincinnati, Ohio, U.S. A. 


THE LODCE &« SHIPLEY M. T. CO. 


CINCINNATI, O., U.S. A. 









|e 















Se ee —— 


Advantages: } Weight, Wide Belt, Five 


Step Cones, Cones extra 
large diameter. Back gearing of high ratio, spindle bearings, both 
ends extra large, spindle hollow, extra large its entire length, carriage mt 
)- has very long bearings on the ways, length and cross feeds graduated, 
© saving measuring and cali pering, head extra long, bed extra deep and . 
,long between centers. Simple device in headstock for instantly changing 
screw chasing pitch, also for chasing right or left. No gears to put on or take 
off. Infinitely superior to the ordinary lathe. — 


Clad, Fauucoven & Nortow Co. 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features Common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind 
stone trough and much more effective. Send for 
circular, 


LELAND, FAULCONER & NORTON CO., 


96 TO 106 BATES STREET, DETROIT, MICH. 


THE LATEST. 


OUR NEW No. 5 MILLING MACHINE 


NOW READY FOR THE MARKET, 


















A FULL LINE OF 


STANDARD 


B. 6. P. F. 


FROM 


22 to 36° 


INCLUSIVE. 
Best all around Drills —__—_—_— 


in the Market. 
KEMPSMITH FMEACHINE TOOL CO. 
oJ. E. SNYDER, wie 
MILWAUKEE, WIS., U.S. A. 









Worcester, Mass. 


BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourteen 
years, 1880 to 1894, inclusive, may 
still be obtained, but must be ordered soon, as 
our stock is nearly exhausted. Price unbound, $3.00 per 
volume postpaid. Bound in cloth, $4.00 pee volume (purchaser 
paying freight or express charges). No separate back numbers prior to 1894 are 
now carried in stock. Only complete volumes furnished prior to 1894, 
Readers desiring to complete their files or obtain separate 
issues for the year 1894 are advised to order 
soon, before our limited reserve 
stock is exhausted. 


AMERICAN MACHINIST, 203 Broadway, New York. 


STUART'S PATENT COMPRESSION WEDGE COUPLING. 


NO KEY> SEATING. 
SLIPPINC. 
CHE — 3 in MARKET, ~ the 
PLEST and BEST 
oo ON TRIAL. 
Can be attached or removed in a few seconds without 
injury to shaft or coupling. Send for discount and 
illustrated Price List of 40 sizes, 


R. J, STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N., Y. 

















BSENLRAREMIARTEA EEA RARAEE A RAAEANATALA SRA BARALD RAEAES CABALARREAEATRTAERAABA LASER RARER ALEARARRIAM RAEEEEE 
' 


6 O IN USE! 
O " Becond Largest Builders in the U. S. of 


15 and 20 Crank Shapers 


Stroke adjustable while running. Stroke al- 
ways i The vise is swiveled and centres 
furnished. Improved Box table, and removable. 
Heavily Geared.—Strong, Heavy ard Rapid. Write us. 


THE SPRINGFIELD MACHINE TOOL Co., 
SPRINGFIELD, OHIO. ) 


. —no OUR AGENTS; ' oe “Chicago. Ae Te red 


C. & F. Machine Tool Co., Boston. Thos. K. Carey & Bros. Co., 








Baltimore. Chas. A. Strelinger & Co., Detroit. Pennsylvania Ma- 
chine Co., Philadelphia. Chas. Chure hill & Cy., Ltd., 21 Cross St., 


PEERERIRSIESATELATISLALSSETASSSESISSEER LA SIEEEES EE SSEs: 


MUU e eee eer 





The Springfield 15’’ and 20’’ Crank Shaper. Finsbury, London, England. 
Piferistisitsstiiessietsssisisssitttssisi east cssaststesspstssstoesstacssssttasciascselssseistisststesti setts 


WYMAN& GORDON 


WORCESTER, MASS. 


NOP FONTN 





<D) 


VE 











18 in. Crank Shaper. 





SEND FOR CATALOGUE. 


SHAPERS 


NEW FEATURES. 


FLATHER PLANER COMPANY, 


NASHUA, N. H., U. S. A. 








MARKING MACHINE, 


For rolling 
trade-marks 

on flat or round 

fron or Steel surfaces. 
Used by 

Cutlery, 

Pistol, 

Twist Drill, 

Wrench, and many 
other mfrs. 

200 in use. 

Read up 

Catalogue ‘‘B’’ free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD. CONN 


THE PERKINS DRAW STROKE TRIMMER, 


An . Tost 
for all ench Wood- 
workers, Latest and 
Best Design. Infringers 
Prosecuted. Trial, not 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 











a QUIN T’sS 
For Drilling and Tapping with 
from 2 to 12 Spindles. 
WILL DRILL UP TO %-INCH. 
Sensitive and Positively Driven. 


A. 0, QUINT, Hartford, Conn. 








IF YOU WANTANYTHING IN THE LINE OF 


DROP PRESSES-DROP HAMMERS STAMPS 
has sal DROP LIFTERS 








NEW quarter turn 

motion to replace 
uarter turn belts and 
evel gears. 


T. R. ALMOND, MFR., 


83 and 85 Washington Street, 
BROOKLYN, N. ¥. 


—<—— 





NOISELESeE. 
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MANUFACTURERS 








MACHINISTS Tools)! 


sno ror caraLocue. WORCESTER, MASS." mention tuis paper. 





anteed. For particulars and catalogue, address, 





AGENTS: 


OUR GRINDING MACHINES 


Are complete in every particular, and possess many valuable 
features peculiar to itself only. Note a few of the points: 


The main casting or column is a single casting from the floor to the surface where the swivel table 
and emery wheel carriage rest, making a very rigid tool. 
All kinds of work are always operated upon immediately over the water pan, and water can be freely 
used for every operation, and so conducted away in a proper course. 
all grinding operations is an absolute necessity to produce true and 
work rapidly. The machine is arranged for the instant change of speeds of traverse of wheel and 
revolutions of work to any speed between extremes without any change of belts. Fine adjustment are 
everywhere provided for, such as reversing points for grinding shoulders, and emery wheel adjustment 
Headstock swivel, swive {table and eme ry wheel swive ‘| base, are graduated 
to make the machine the most complete of its class and at the same time retain simplicity. Fully guar- 


\ll flat surfaces are scraped to surface plates 


The free use of water in 
erfect 


Every provision is made 


LANDIS BROS., Waynesboro, Pa. 


England: Chas. Churchill & Co., 21 Cross St., Finsbury, London, E. C. 
France and Belgium: Ad’Janssens, 16 Place de la Republique, Paris. 











eeoru & 


* 


MCNIIUN thie Fare. 


WURULVILE, NWimvui 


2] SEND FOR CATALOGUE. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 


MID &M.CO, 





<olid and Shell Reamers, Beach’s Patent Self-Centering C hue k, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


NEW HAVEN MFG, 60., 


New Haven, Conn, 
MANUFACTURERS OF 


FRICTION 
PULLEYS 


















\F. E. REED C0., 


Worcester, Mass..,; 





MANUFACTURE —AND— 


ENGINE LATHES | cut-orr 


HAND LATHES, FOOT LATHES AND| COUPLINGS. - 
MILLING MACHINES, 


Manning, Maxwell & Moor, 
ee e ieinote Ginead. _aal Tek PRENTICE BROS. WORCESTER MASS. 


60 South Canal &*reet, Chicago. Makers of Vertical Drill 
424 Televhone Buildine. Pittshureh. Pa Presses, 12 to sorinch swing, 

Radial Drills, Gang Drills, 
Y Boiler Makers’ Drills, Radial 
Drilling and Countersinking 
Machines, for ship plate and 
bridge work, Special Drilling 
Machinery. 

Engine Lathes from 11 to 
21 inch swing, any length of 
bed, with single or double back 
geared heads and any style of 
rest, with or without taper at- 
tachment, 

Send for Catalogue. 


FOREIGN AGENTS: 
Chas, Churchill & Co., L’t’d 


London, Eng. 


=> Schuchardt & Schutte 


59-61 Spandauerstrasse, 






























Multiple Punches, Bulldozers, Drop Hammers, 
ustice Hammers, Steam Hammers. 
WILLIAMS, WHITE & CO., Moline, Ill. 
Mention AMEKICAN MACHINIST in writing. 


Standard Upright Drill, — . 
20 to 0 inch-swing. Berlin, Germany, 


ADPHE JANSSENS, 16 Place de la Republique, Paris, France 


_ LATHES AND PLANERS. 
DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS. 

















A JULver’s Prorit 


Lies in the accuracy and amount of work it will or 
can be made to produce ina given time. No machine 
will do better nor more than ours. Get our book and 
ascertain just what it'll do, 


The Cincinnati Milling Machine Co., 
CINCINNATI, OHIO 
THE TAYLOR-RICE ENGINEERING C0., 


SUCCESSORS TO THE 


American Standard oo Ue | ad Tool Works, Wilmington D1, 


RODS AND WIRE FOR DRAWING. Agiust table? ‘ ELL 
For Machines or Information address the Weta Ut —_ — J 
Manufacturer, a REAMERS 
§. W. GOODYEAR, Waterbury, Conn.| = sena ror” esr "Pamphiet. 


Boring Tool. ARMSTRONC TOOL HOLDERS. 
THE SNOW STEAM PUMP WORKS, 


Burrato, N ¥. April 21st, 1892 
waar Her! pes BROS TOOL CO. Cac aco, Tut 








ACHINER 
For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 






















7 Gentlemen:—We have your favor of the 18th inst 
( The Lathe Tow Is we bought of you are satisfactory 
—=. to us and we do not think the “an ‘be improved 


upon in any way. Yours truly 
A. C. CHRISTENSEN, Supt. 
* —— MANUPACTURED ONLY BY 
ARMSTRONG BROS. TOOL CO., 76 Edgewood Ave., 
Send for Circulars. 
CHAS. CHURCHILL & CO., Ltd., London, Eng., Agents. 









Chicago, ‘ 
Patent applied for. 








D, SADNDERD SOM}, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use, 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools, 
SEND FOR CIRCULAR. 21 Atherton St., Yonkers, N. Y¥. 


JONES * LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 








Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Tucret Machinery. Publishers 
of ‘Rapid Lathe Work,” by 


Capacity 2 in nev’ method (Iartness System), 











diameter, : Send for catalogue. 





24 in. long. 
2 BY 24 FLAT TURRET LATHE. 
AMERICAN WATCH TOOL CO. 












LATEST IMPROVEMENTS. 
NEW STYLE, 
NEW PRICES, 

B\ GLOWING RAPIDLYinFAVOR 


The Highest Award at the World's Columbian Exposition. 
y= — = ne The most useful tool RIVETT. LATHE 
: j ) in any shop is the 


__ — FANEUIL WATCH TOOL CO. 


BRIGHTON, BOSTON, MASS., U.S. A. 
Anybody interested, write for particulars, 
HILL, CLARKE & CO., Selling Agents. 
Boston, Mass., and Chicago, lil., U. S. A. 


— von — |The Van Norman Universal Bench Lathe. 


WALTHAM, MASS. 



















Bicycle With attachments, com 
prises in one machine: 

WATCH - LATHE, UNIVERSAL MILLING 
- WORK MACHINE, SCREW CUTTER 
oR AND UNIVERSAL GRINDER. 

. The best tool on the market 
TOOL for all kinds of small fine 
ROOM. work. Send for Catalogue, 





Manufactured by 


Mention AMERICAN MACHINIST. WALTHAM WATCH TOOL CO., 
Springfield, Mass. 


MECHANICAL DRAWING eet 


Mechanics ; Evectricity ; Architecture; Are hitectural Drawing and Des signing ; 
Masonry; Carpentry and Joinery; Ornamental and Structural Tron Wor KS 
Steam Engineering ern en OP yf 1 se or Marine): Railroad Engineert: g: 
Bridge Engineering ; Municipal Engineering; Plumbing and Heating; Mining; 
Prospecting, and the English Branches 

The courses commence with addition in Arithmetic, so that to enroll it is 
only necessary to know how to read and write \ Scholarship entitles the 
holder to tuition, until he is qualified to receive the Diploma, no matter how 
long it may take nor how often it may be necessary to review Students can 
interrupt their studies and change their residences, Scholarships are not 
forfeited upon failure to pay installments promptly Each student is a class 
by himself, and has the advantage of individual direction by a Competent 
instructor. Students make rapid progress in learning to Draw and Letter 
Specially prepared se nap lagseet and Question Papers, Condensed, Simplitied. 
The Steam Engineering course is intend d to epee engineers to secure 
Licenses. All represent: atic ons may be relied ups 

Send for Free Circular, stating the subject you wish to study, to 


The International Correspondence Schools, SCRANTON, PA. 


ENCINEERING APPLIANCE CO. 
JAMESTOWN, N, Y. 











TRADE MARK REGISTERED. 





BORING AND 


TURNING 
MILLS, 


A}, & Of Swing 








WuHat’s THE MATTER 


With our new Cutting-off Machines ? 


Write and find out. 


Hur-tsut RoGers Macu. Co., 





H. Bickford, 


SO. SUDBURY, MASS. 3 . —— 
> > ~~~ LAEEPORT, N. 8. 











W. D. FORBES & CoO., 
ENGINEERS, 


1300 HUDSON STREET, HOBOKEN, N.J. 


BINDING POSTS, CONTACT BUTTONS 


AND 
ALL ELECTRICAL MACHINE WORK. 
(TWO BLOCKS FROM 14TH ST. FERRY.) 


FINE MACHINE WORK, 


LICHT FORCING, 
DRAUCHTING AND DESICNINC. 








standard Dimensions for Keys and Reyways, 


That’s all right, 
but wouldn't it bea 
good idea to havea 
machine which can 
eut such Keyseats 
The Colburn Key 
seater will fill the 
bill and you won't 
have to use scale or 
caliper. The ma 
chine does it all 
Let us explain more 
fully. 


>} = Send for Illustrated 
Catalogue. 


BAKER BROTHERS, ¢ 
365 S. Erie Street, TOLEDO, 0, “He 


CURTIS & CURTIS, 
Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 

RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 


66 CARDEN ST., BRIDCEPORT, CONN. 








FOOT POWER LATHES 


For Electrical 
and Experimen- 
Stal work. For 
= } Gunsmiths and 
Tool Makers. For general Ma- 
chine Shop Work. 
High grade tools; elegant in design, superior in con- 


struction. The hest foot power lathes made, and quality 
considered the cheapest, Send for catalogue and prices. 


W.F. & JNO. BARNES CO., 
1995 Ruby St., ROCKFORD, ILL. 


THE AURORA TOOL WORKS, Aurora, Ind. || eee se 
Builders of Upright and Radial Drills, CHAS. CHURCHILL & CO., Lto. 


21 Cross StT., Finssury, LONDON, E. C., ENG. 
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WM, SELLERS & C0,, Incorporated, 


PHILADELPHIA, PA. 


MANUFACTURERS OF 


. MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES 
Ope psec by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangings, Couplings, etc. 
INJECTORS FOR ALL CLASSES OF BOILERS. 


The LONG & ALLSTATTER CO.|![)—_<}, gd 


HAMILTON, OHIO. 
DOUBLE, SINGLE, HORIZONTAL, TWIN, MUL- 
TIPLE AND AUTOMATIC SPACING. 














af 











' Staveett’s sols: 


ARE WARRANTED SATISFACTORY. 
BEND FOR CATALOGUE. 


L. S. STARRETT, ATHOL, MASS., U.S. A. 
b0-<-6-0-0-5-6-0 a-e-O-0--0-0-iaenes a J 


SENSITIVE DRILLS 


Send for description or ask your dealer. 


D'AMOUR & LITTLEDALE, 204 E. 43d St., New York. 


OPEN 
SIDE 


->+ +> +e + e+ > + e+e oe Hee ee eee 








SPLICE BAR PUNCH. 
BELT. STEAM AND ELECTRICALLY DRIVEN 


POWER PUNCHES AND SHEARS. 








DETRICK & HARVEY 
MACHINE CO, 


Manufactarers, 


Baltimore, Md. . 










MAILED FOR 80 CENTS 
tn Titt APRIL 1ST. 


! NS Athol, Mass. “fy 
MANUFACTURERS 


a Mechanics’ aS di } in 















6-INCH 

FirRM-JOINT 

TRANSFER 
CALIPERS. 


ALLEN’S PATENT PORTABLE 





DE BERGUE & CO., Manchester, England. 


Pneumatic Rivetters and Air Compressors. 


Ww 3 CTO R 
=SPENBERTHYANIECTOR COMERS DETROIT Mich —— 


STHY| 
















JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
MINE PumpPs, SINKING PUMPS, PRESSURE 


PuMPsS, VACUUM PuMPS, ARTESIAN WELL 
Pumes, Power Pumps. Ertc.. Etc. 





24 IN. X 10 X 12 IN, DUPLEX OUTSIDE PACKED PL UNGcR PUMP 


SIGHT An. LUBRICATORS 
€ 


We are headquarters for above goods 
heimer's 





Those using ‘‘ Lunken- 


’ claim they are the best. A few of our popular cups 


are ‘‘ Senior,"’ ‘‘Junior,’’ ‘‘Joker,’’ ‘‘ Spray-feed,’’ ‘‘Graphite,”’ 
“Major,” ‘‘ Banner,’’ ‘‘Double,”’ etc. Acknowledged tha 
World's Best. Specify and insist upon ‘‘ Lunkenheimer’s,” 


they have been tricd, tested, and elways found as repre- 
sentcd, Once used, always used. All goods bear our name, 
none genuine without. New Catalogue of vaiue to all power 


users wi!l interest you. Gratis upon request. 





SEND FOR GATALOCUE, 


cn MACHINE SCREW co 





ac 
’ wi ERLAND SEN 


. 172. CENTRE 
— 2 seEND™ FOR 


“ST.~NEW YOR K. 
LOGUE 





Manufacturers of Set, Cap _ | , CATA 


Machine Screws, Studs, etc. 


Producing Profiled Work by Miling is Almost Impossible 


If you have to buy your Cutters, by the high 
costs of Aneiep utters and by the long time 
you will have to wait forthem. Geta 


J. E. REINECKER, 


Chemnitz-Gablenz, Germany, 











RELIEVING LATHE and you will, 
with surprise, find out how cheaply and how 

% quickly youcan make your own Relieved Cut 
& 3 ters with either straight or spiral teeth, rect- 
S angular or side relief, also relieved worn 
gear hobs with spiral teeth, cutting faces 


=~ rectangular to thread. 


=~ 


Verte 
£ Gus, 
= FOKE XA, 





CATALOGUE AND REFERENCE LIST MAILED FREE OF CHARCE. 




















motion. 








IMPROVED 15” PILLAR SHAPER. 


EUROPEAN ACENTS: 


Chas. Churchill & Co., L’d, 21 Cross Street, 
Finsbury, London. 


Schuchardt & Schutte, 59 Spandauerstrasse, 
Berlin. 


Eugen Soller, Basel, Switzerland. Send for Circular, 





For Die Work, Tool Room or General 
Machine Shop Work. 


The Stroke can be adjusted for Curves with machine in motion. 
The Stroke can be adjusted for Angles with machine in motion. 
The Stroke can be adjusted for Irregular work with machine in 


IMPROVED 19-inch HENDEY SHAPER. 


LATEST IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONC AND POWERFUL. 








This Cut shows how stroke can be Adjusted 
with Machine in motion by the Micrometer 
Adjustment, fine and delicate. 


It has Adjustable Table for planing Taper Work. 

The Table can be removed for fastening work to the Apron. 
It has a strong, graduated, swivel vise. 
Quick work, rapid changes, modern ideas. 


Buy the best. 


THE HENDEY MACHINE CoO., 


TORRINCTON, CONN. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES, 
Slow Speed, Medium Speed 
and ee Speed ss 








Simple, Compound, and Triple Expansion 
Engines, High Pressure Boilers. 


i] Complete Steam Power Piants of 
Highest Attainable Effi- 
clency, Address 


m Buckeye Engine Go. 
= No. 26 Franklin Ave, 
SALEM, 0. 











THE am GAS ENGINE WORKS, 


33d & Walnut Streets, 245 Lake Street, 
PHILADELPHIA. CHICAGO. 


New York Agency, 18 Vesey St. 
40,000 SOLD. 





A MANY NEW IMPROVEMENTS 
FOR USE WITH 


| COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 
OR GASOLINE. 


F COMBINED 
“OTTO GAS ENGINES AND PUMPS. 


nsume 25 to 75 Per Ce nt. Less Gas than ANY 
Gas Engine doing the same work. 











4TS JET BLACK-5.&H.WATERPROOF INDIA jy 
y FREE seamen ABSOLUTELY ING INK go — INK 
THE-BEST: LIQUID DRAWING INK wow mant 


If yo yur dealer does not hoop the Sok & stor ck 

send 25 cents in og ALTE 

, NEDER & SONS iiaetphia, te ey 
will send you afulls size bottle. 






Light Machinery, 


33 TO 39 FRANKLIN ST., 


tad 1 line 
and our goods are warranted to be as n A pe rf as itis pica 43 
to make them, Pri rea atl 





“SOFT CASTINGS, 


Made from best grades of Pi “ for 
tlectric Work, ete. 


THE BURR & HOUSTON 60., 


BROOKLYN, N. Y. 










; Cut Theoretically Correct. 
w® For particulars and estimates apply to 


HUGO BILGRAM, 


MACHING St, 


uccessor 
BREHMER BROS. oy 
440 N. 12th 8t., Philadelphia, Pa 








EL&ESSER Cy 
uF ELEESSER co 
© Branches: 111 Madis.n St, Chicago 


708 ‘Locust St., St. Louis 


DRAWING MATERIALS f 


AND 


Surveying Instrumelts. 


The largest and bes ek ica All re a 
r field and sateen dee room “We have tudy t 


CATALOGUE ‘ON APPLICATION. 





TELS. Cc. WARLEY xs CoO. 


Successors To S. W. LORD & CO., 





BOILER CLEANSING COMPOUNDS. 


(Lord’s Patent Improved, and Warley 


For Preventing and Removing Hateconacancves in oman Boilers, 
and Corrosion and Pitting of same. 


p. 0. Box 1262. 11. Ninth St., Philadelphia, Pa. 


MANUFACTURERS OF 


nd, Marine and Locomotive.) 





WiLL SAVE ITS COST 


IN SIXTY DAYS. 


Automatic Feed, 


Horizontal Stroke, 














29 Broadway, New York. 


THE Q & C CO. 


703-707 Western Union ws Chicago. 











ONOVER’ 


HANDSOME CATALOGUE ON 


SONGENZER , 
- THE CONOVER MFG6.CO. 39 Contuanot Sr.NLY. 


BE.T 











HIGHEST EFFICIENCY 


Is only secured by the use of Bickford Tools. Write 
to us for anything in the line of Drilling Machinery 


3 Pike Street, Cincinnati, Ohio. 





nT] STEAM. 


grt s Centrifugal 
Steam gran 


Cle nd Dry Steam 
ses, etc. 










tanc ame ouses, 
Water Gas Generators and for all pur: 
s where Dry Steam is necessary. 


KEYSTONE ENGINE & MACHINE WORKS, 
Fifth and Buttonwood Streets, Philadelphia. 
THOMAS HOEY, 147 Sumrer St., E. Boston, Mass., Agent. 
JAS. BEGGS & C0., 9 Dey St., New York, Agents. 


o engine | Will work in any 





MOFFET PORTABLE DRILL. 











— Wan from 94 to 
ASA — m- 
REAMER. ; 
Runs with Steam 
ORS 


position. 


mativnnd by 
aang 0G TIMOLAT, 


mes 89 & 91 8, Fifth Ave. 












MACHINIST LS” 
MWA WATTS. CAMPBELL Gf 4 
MANUFACTURERS * ARK, N "Yors Ia af 

OF IMPROVED o~ ae 





CORLISS: STEAM ENGINES 
Tn FULL VARIETY 


Cont TRACTS 
TAKEN FOR EN For [eMPcere PO XNTS 








sales Cae 


ECLIPSE. CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
dena for Illustrated Catalogue. 


ALSO BUILDERS OF 


nt Electric High Speed Engines and 
(Tandem Compound.) Ice Anvne 8 and Refrigerating Machinery. 


WESTON ca: 5 ERBINE 5 


HIGH PRESSURE BOILERS * WESTON ENGINE CO., 


PAINTED POST, N. Y. 
AND 
N, oe M4 


y 
No et Ng rt ng 
f - - ane Julian 26 marty Oe - 
COMPLETE POWER PLANTS Cities . _ Scranton Sapply t M achi AY nto ae 
. . Hoffman-Russell Co.. 82 Y ite St. Chi cago, ll, 








Juli Scholl & Ce mae § se t 











|AMES IRON WORKS, °° 


‘ 38 Cortlandt St., New York City. | 
18 South Canal St., Chicago, Ill, 


50 Oliver St., Beston, Mass, 
1026 Filbert St., Philadelphia, Pa, 








vy ORR & SEMBOWER, 


(INCORPORATED.) 
READINC, - - = PA. 


VERTICAL, HORIZONTAL, MARINE and HOISTING = : 
ENCINES and BOILERS. 


Special discounts to Machinists and Dealers. 
WRITE FOR CATALOGUE AND Prices 


9 LINK-BELT ENGINEERING Co, 


NICETOWN, PHILA., Pa., 49 DEY ST., NEW YORK. 
EWART DETACHABLE LINK-BELTING, SPROCKET WHEELS, 


Complete Elevators and Conveyors for handling any mate- 




















rials. Manila Rope Power Transmissions, Holmes Fibre 
Graphite Journal Bearings. 


(Western House, LINK-BELT MACHINERY CO., Chicago.) 


4é 
USES OF COMPRESSED AIR,” 
By ADDISON C. RAND. 
134 pages, 94 illustrationsy principally from original photographs and drawings. 


This handy volume is the only comprehensive work upon the uses of Compressed Air; it is accura‘ 
readably written and beautifully } printed upon heavy plate nee r. Price, $1.00, postage p “ Order 
the publis hers, the Republic Press, 14 Lafayette Place, N The Van’ Nostrand Co. ;G. P, Putnam's 
Sons, of N. Y.; Damreil, Upbam & re o. (The O'd Corner Boc ok ste ore), Boston, Mass, sBobees’ Clarke & 
Co., Cincinn: ati, Ohio; The American News Co., and any book-seller. 


pd _V. CRESSON CO., 


Power Transmitting Machinery, 



























8th St. and Allegheny Ave., Philadelphia, Pa. 
New York Office, - 136 Liberty Street. 





CAN BE APPLIED AND REMOVED IN A FEW 
MINUTES. HAS A GRIP EQUAL TO A 
FORCING FIT. 









PATENT INTERNAL CLAMP COUPLING. 


4. SF. BROW’ DW, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING. iy a pins , Estimates and Plans fur- 


nished for transmittin 
HANGERS, Etc. adntieg . 


HORIZONTAL 





‘Friction Clutch tch Couplings. 


| AND 
STEAM SIRENS, ‘ D ‘4 VERTICAL 
[WHISTLES]. a 
Send for Catalogue. ; SHAFTI NC. 








NEW YORK 





17 Dey St., Kew York. >” Also for Brecting same. 
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DARLING, BROWN & SHARPE, 
PROVIDENCE, R. 


For sale by all leading 


7 hardware dealers throughout 


sau sett mS. the country. 


MEDALS AWARDED OUR EXHIBITS. 


AS AAS SAAN «=Paris, 1867, VIENNA, 1873. PHILADFLPHIA, 
£876, Paris, 1878; PARIs, 1889; 
Cu CAGO, 1892 


Enctanp—BUCK & HICKMAN, 280 Whitechapel Road, London, E. 
ENGLAND—CILAS, CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, E. C 
GeERMANY—SCHUCHARDT & SCHUTTE, 59 Spandauerstrasse, Berlin, C. (Small Tools 





GerRMANY—G. DIECHMANN, Ansbacherstr, 5 Berlin, W. 62 
France FENWICK FRERES & CO., 21 Rue Martel, Paris. 
France—F. G KREUTZBERGER, 140 Rue de Neuilly Puteaux (Seine) 
Cuicaco Iu! FRED. A. RICH, 23 South Canal St 


New York Crry—F. G. KRETSCH MER, 136 Liberty St., Room 503 


tHE NILES TOOL WORKS be 


HAMILTON, OHIO. 


87 in. to 80 ft. — 


IRON AND STEEL . 

WORKING 
LABOR-SAVING 
MACHINERY. 


NEW YORK, 






















PHILADELPHIA, @iug 
; 

BOSTON: 

CHICAGO, 


PITTSBURGH, 








wt. VALVES: 


E want your trade on Valves, but not bad enough to cut Quality to 

compete with many manufacturers. Our theory is, as it has always 

been, to manufacture the best that could be produced, and trust that our 
m friends appreciate the same. 


Our New HIGH-PRESSURE DISC has won thousands of friends in the past 18 months. When you 
buy Valves insist on having the GENUINE with Trade Mark same as cut. 


newror,. JENKINS BROS, ™yapencni 


BEMENT, MILES & CO., PHILADELPHIA, PA. 


MANUFACTURERS OF 


METAL WORKING MACHINE TOOLS 


Wor BAILROAD SHOPS, LOCOMOTIVE AND CAB BUILDERS, MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, SHIP 
YARDS, BOILER SHOPS, BRIDGE WORKS, ETC., ETC. 


STEAM HAMMERS, 
Steam and Hydraulic Riveting Machines. 


New York Office, Taylor Building, 39 Cortlandt St. | &. H. MUMFORD, Representative. 


GA.GR AY co. 


MANUFACTURE AS AN EXCLUSIVE SPECIALTY 


PLANNERS. 


Send for list containing over 100 SIZES and lengths, with illustrations, 
CINCINNATI, O., and 121 LIBERTY ST.. NEW YORK. 











GOULD & EBERHARDT, NEWARK, N. J. 


EBERHARDT’S PATENT. 


IT 1S THE ORIGINAL NEW TYPE 


- MOTOR 
GEAR CUTTER. 


RAPID. 5 in use at 
STRONC. General Electric Co., 
ADVANCED. Schenectady, N. Y. 
ACCURATE. 


FEW PARTS. 
WELL PROPORTIONED. 





PRATT & WHITNEY CoO., 


HARTFORD, CONN., U. S. A. 


Have reduced prices on the machines described below and now offer them at th 
fo!lowing net prices, F. O. B., Hartford, for prompt payment, viz:— 

Pp ille ur shé uper 9-inch stroke, with Newell vise, 3800, net. 

eo ~ ” ‘875, net. 

10-inch swing tool-maker’s engine lathe with attachments and tools, 4-foot bed 
$595; 5-foot bed, 3605. 

Are building a line of adjustable multi-spindle machines of sizes suitable for drilling 
bicycle hubs, valve flanges 20 inches in diameter, and work of intermediate dimensions 
also machines and patented tools for rapidly finishing bicycle hubs from bars of steel; 
Ask for the ‘‘ Machinists’ Catalogue.” 
TTT! 


a NT rs le 
PROF FORGINGS 


of Iron, Steel, Copper or 
Bronze. Highest Grade of Excellence. 


The Billings & Spencer Co., Harttore, 


Conn. 


OO= CS == oo-0 


WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


HORIZONTAL 


BORING MILLS. 


—ee ae 


IRON AND BRASS WORKING MACHINE TOOLS, 
SEND FOR ILLUSTRATED CATALOGUE, 





—— 

















































The Ashe, Manufutuine Co, 


SOLE MANUFACTURERS OF 


The Tabor Steam Engine Indicator, 
Fitted with HOUGHTALING REDUCING MOTION. 


The most Com- 
plete, Compact, 
and Reliable In 
dicator, Outfit, for 
indicating high or 
slowspeedengi: es 
now mede. his 
instrument fre- 
ceived at “* The 
World’s Colum- 
bian Exposition ” 
the 


Highest Award 


for Excellence of 
Design, Superior 
Grade of Work- 
manstip and Fin 
ish, Reliability and 
Sema) Efficiency. Send tor 
Special Pamphlet, , 














Fifield Tool Co. 
LOWELL, MASS. 


PHOTOS, DESCRIPTION AND PRICES ON APPLICATION. 








UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


WORCESTER, MASS 


= DROP FORGINGS 
— Wood | WORKERS’ VISES — 








7) 
rll | = ad = a? 


ALLEN, PRESIDENT. 

WM. B. FRANKLIN, Vice-PREsIDENT. 
F. B. ALLEN, Seconp VickE-PRESIDENT. 
J. B. Prerce, Szecretary & TREASURER. 











THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


MACHINE TOOLS AT REDUCED Pi PRICES 


In order to reduce our stock, we offer 16’, 18”, 21" and 24” engine lathes, 16’, 22’, 
24” and 27” planers, 10’, 12” and 15” speed lathes, 15” and 20” turret lathes, at a good 
discount from former prices. 

We also have a few 16” and 18" second-hand engine lathes, in good order, and of 
our own make. 


THE HENDEY MACHINE CO., Torrington, Conn. 


Manufacturer 










PAT. DEC. 5, 188% 
PAT, DEC, 4, 1888. 
PAT. AUG, 26, 1885, 














JJ.M.CARPENTER 





iF INTERESTED IT WILL PAY YOU TO INVESTICATE. 


PAWTUCKET.R.I. 
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